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To the READER. 


F you are deſirous, Courteous Reader, to kngw what 
T bave perform d in the Edition of the Elements 
F Euclide, I ſball here explain it to yau in ſhort, 

aceorging to tbe nature of the Work. I have en- 
diavor d te attain two ends chiefly ; the firſt, to be very 
perſpicuous, and at the ſame time ſo very brief, that 
| the Book may not ſwell to ſuch. Bulk, as way be 
troubleſome to carry about one, in which 1 think I bave 
ſucceeded, unleſs in my abſence the Printer's care ſhould 
fruſtrate my Reſign. Same of 4 brighter Genius, and 
endued with greater Skill, may have demonſtrated moſt 
of thoſe Propoſitions with more nicety, but perbaps none 


: 


ib more ſuccinòtneſi than I have; eſpecially ſince I 
| alter d nothing in the ary i and order of the Author's 

Propoſitions ; ur preſum d either to take the liberty of 
rejetting, gs leſs neceſſary, any of them, or of reducing 
ſome of the eaſier ſort into the rank of Axioms, as ſe- 
weral baue dane; ang among ot bers, that moſt expert 
Geometricigns A. Tacquetus C. (whom I the more 
willingly nome, Flaws, I think jt is but civil to ac- 
knowledge that I have imitated bim in ſome Points) 
after whoſe moſt acurate Edition I had no Thoughts of 
attempting any thing of this nature, till I conſider d 
lar this moſt learned Man thought fit to publiſh only 
eib. of Euclide Books, hich be took the pains 39 

| Explain and embelliſh, having in 4 manner rejected 
end underyalged the orher ſeven, as leſs appertaining 


t the Elements of Geometry. But my Province was 


origi- 


JI0o the READER. 
originally quite different, not that of writing the Ele- 
ments of Geometry, after what method ſoever I pleas d, 
but of demonſtrating, in 4s few words as poſſible 1 
cou d, the whole Works of Euclide. As to four of 
the Books, Viz. the ſeventh, eighth, ninth, and tenth, 
altho' they don't ſo nearly appertain to the Elements of 


plain and ſolid Geometry, as the fix precedent and the 


t ſubſequent, yet none of the more skilful Geome- 
fricians can be ſo ignorant as not to know that they are 
very uſeful for Geometrical matters, not only by rea- 
ſon of the mighty near affinity that is between Arith- 
metick and Geometry, but alſo for the knowledge of 
both meaſurable and unmeaſurable Magnitudes, ſo ex- 
ceeding neceſſary for the Doctrine of both plain and ſo- 


lid figures. Now the noble Contemplation of the v, 


Regular Bodies that is contain d in the three laſt Books, 
cannot without great Injuſtice be pretermitted, ſince 
that for the ſake thereof our corycturhs, being a Phi- 
oſopber of the Platonic Sect, is ſaid to have compos d 
this univerſal Syſtem of Elements ; as Proclus lib. 2z. 


witneſſeth in theſe Words, Ober dd Y Ths ovuneons 


Solxeg de; - meatsnodlo Th) I xarudipwr Tha- 
rr üer cvsea, Beſides, J 4 perſwaded 

my ſelf to think, that it would not be unacceptable 
to any Lover of theſe Sciences to have in bis Poſſeſſion 


the whole Euclidean Work, as it it commonly cited 


and celebrated by all Men. Wherefore I reſolv d to 
omit no Book or Propoſetion of thoſe that are found in 
P. Herigonius's Edition, whoſe Steps I was oblig d 
cloſely to follow, by reaſon I tock a Reſolution to make 


uſe of moſt of the Schemes of the ſaid Book, very 


well foreſeeing that time would not allow me to forms 


new. 


0 * 


r 


T0 ce READER: | 


nieup ones, tho ſometimes I choſe rather to do it. Fur 


the ſame reaſon I was willing to uſe for the moſt part 
Euclide's own Demonſtrations, having only expreſs d 
them in a more ſuccint Form, unleſs perhaps in the 
ſecond, thirteenth, and very few in the ſeventh, eighth, 
and ninth Book, in which it ſeem d not worth my 
while to deviate in any particular from him. There- 
fore I am not without good bopes that as to this part I 

have in ſome meaſure Farisfed both my own. Intentions, 


and the Deſire of the Studious. As for ſome certain 


Problems and Theorems that are added inthe Scholiont 
(or-ſhort Expoſitions) either appertaining (by reaſon of 
their frequent Uſe) to the nature of theſe Elements, or. 
conducing to the read) Demonſtration of thoſe. things 
that follow, or which do intimate the reaſons of ſome 
principal Rules of practical Geometry, reducing them 
to their original Fountains, theſe I ſay, will not, I 
hope, make the Book ſwell to a Size beyond the de- 


ſign d Proportion. 


. . The other Butt, which 1 knelt d at, is to content 
tbe Deſires of thoſe who are delighted. more with ſym- 


* bolical than verbal Demonſtrations. In which kind, 


whereas moſt among s are accuſtom d to the $ \ymbols 


of Gulielmus Oughtredus, . I therefore thought beſt 
to malte uſe, for the moſt part, of his. None bitherto 


(as I know of) has attempted to interpret and publiſh 
Euclide after this manner, except P. Herigonius ; 
whoſe Method (tho indeed moſt. excellent in many 
things, and very well accommadated for the particular 
purpoſe of that, moſt ingenious Man) yet ſeems in my 
Opinion to labour under a double Defect. Firſt, in 

regard that, aliho of two or more Propoſitions, produ- 


TY 
* 7 
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To the READER j 
ced for the Proof of any one Problem or Thearem, the 
farmer don't always depend of the latter, yet it dont JF 
readily enough appear either from the order of each, or | 

any other manner, when they agree together, and | 
when not; wherefore for want of the Conjun#tions and 
Adjectives, ergo, rurſus, &e. many difficulties and | 
occaſions of doubt do often ariſe in reading, eſpecially | 
to thoſe that are Novices. Beſides it frequently hap- i © 
ens, that the ſaid Method cannot avoid ſuperfiuous | 
Repetitions, by which the Demonſtrations are often- 
times render d tedious, and ſometimes alſo more intri> | 
cate ; which Faults my Met bod doth egſily remedy by |: 
the arbitrary mixture of both Words and Signs. There- | 
fore let what bas been ſaid, touching the Intention 
and Method of this little Work, fuffice. As to the 
veſt, whoever covets to pleaſe himfe . with what may 
be ſaid, either in Praiſe of the Mathematicks in gene- 
ral, or of Geometry in particular, or touching the Hi- 
ſtory f theſe Sciences, and conſequently of Euelide 
V. 


# 
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| himſelf, (who digeſted thoſe Elements) and others 
orten of that kind, may conſult other Interpreters. Þ 
Neither will I (as if 1 were afraid leaft theſe my En- | 
 deavors may fall ſhort of being ſati factory to all Per- 
ſons) alledge as an Excuſe (tho I may very lawfully || 
do it) the want of due time which ought to be m. 
ploy'd in this Work, nor the Interruption occafion'd 5 
other Affairs, nor yet the want of requiſite belp for 
theſe Studies nor ſeveral other things of the like nature. 
But what I have here employ'd my Labour and Study 
in for the Uſe of the ingenuous Reader, I wholl 
ſubmit to bis Cenſure and Fudgmem, 0 14 «4 
uſeful, or rej ect if otherwiſe. | r Wo 
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Ad amiciflimuni Viram, J. c. de EUCLIhE 
cCcro⁵sꝛntracto, xl. 


N {Bum bene ! didicit Thais logui ; 

Senex profundus, & aphoniſmos induit. 

5 dudum margo commentarii 
5 circuit minutum; #)yire Inſuls - 
lema breve natabat in vaſto mari. | 
850 unda jam detumuit; & gloſſa ar#ior 
Stringit Theoremata : minoris anguli | 
Lateribus ecce roms Euclides jaror, 
Inclu ſus olim velut Homerus in nuce ; 

Auteogue ſave Wodo ui ihtubuty, vis 
En fit manipulus, Pelle in exigua latet 
| s Matheffs, matris ntero Herrulet, 

Ne n, vel Ithired Eurus in pila. 

Rerreſeit, wſte Fit minor 4 _ 
uin 1 2 _ 5 cumulatius 

M120 pagina, 

Sic uber magis K 'Q Ens 
Sie pleniori p ndr 
Torrente cortis 2 1 2 

rocuxrit æguor e anguſtiis. 

N N 2 e wen referenda write off © 
BAROVIANO nomini, ac ſolertia. | 
Sublimis euge mentis 2 
Cui inovitum nil, arduum eſſe ni folees 
Sic uſque pergas proſpero conum imo, 

- «Radiuf ws _ ebeat ac abacus win 5 5 
Se Feßrar indier Feractor | 

Simili colomm germine 4 

Spegmen 7. 440 hic | ax — ; 
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The Explication' of | the Signs or 
ON” A. 


; 1 PET: | ' 5 4 1 * g 
Greatei. 8 „ 


5 
2 ILeſſer. 


IMs, or to be added. 

— | «box Leſs, or to be ig 5 

5 The Differences, or Exceſs; Alfo, thatal 

| } - | - the:quantities which follow, are to be 1 
81 b& ſubtrated, the signs not being Changed. 2 

x E: Multiplication, or the Drawin g one ide of * 


a Rectangle into another. 
The ſame is denoted by the Conjunction 
of letters; v as AB Ax B. 


ö g The side or Roat of; a «Square, or Cube, 6 
Q I A Square. | FFA 
Ce A Cube. e e | 


_ 90 — 


CS 
— 


ü ratio of a ſquare _ number to I ſquare | 
. number. 


— — 
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. Other Andes: of ware 3 they 
accur, the Reatder will without trouble underſtand of 


himſelf ; ſaving ſome few, which, being of leſs gene- 


ral uſe, We refer to be explained i in their places. 


The 
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THE FIRS T BOOK 
3 oe 


EUCLIDE 'S 
ELEMENTS. 


Defmitions. hag 
Point i is that which Las ho part. 

II. A Line is a longitude with- | 
out latitude. 

III. The ends, or limits, of a 
| line are Points. 
Tv. A Right Line is that which lies equally 


"S perwixt its Points.” 


V. A Superficies is that which has only 


FF. longitude and latitude. 


[. The extremes, or limits of a Superficies 
are lines. 


VII. A plain Superficies is chat which lies 


| equally betwixt irs lines. 


VIII. Aplain Angle is the inclination of two 
lines the one to the other, the one touching the 


other'in the lame plain, yet not lying in che 
fame Krait line; 


0 IX. b i * lines alled + NR the Ang gle 
e r i; 5600 a right-lin S. 
ig 5 * 8 *. When 


32 


jt ſtandeth. | 


(ar at 6) e angle is deſcribed by three 


thereof, are equal the one to the other. 


; | Z 2 * 
De firſ® Book of . 
16 K. When a right line © 


* * 5. QG unge a right 
IIine AB, makes the angles 
Jon either ſide thereof, 
IA, CGB, equal one t 
AE to the other, then both WM . 
* 89 © 3 "thoſe equal angles are right 

5 angles; and the right 

line CG, which ftandeth on the other, is 
termed a Perpendicular to that (AB) whereon 


Note, When ſeveral angles meet at the ſame point 


letters; whereof the middle letter ſheweth the angular 
point, and the two other letters the lines that make 
that angle: As the angle wbich the right lines CG, 
AG make at G, is called CG 4, o ¶ 
3 | XI. An obtuſe angle is 
we: that which is greater than 
X11 a right angle; às ACD. 
XIII. An acute angle is 
that which is lels than a 
right angle; as ACB. 
2 XIII. A Limit, or Term, 
| is the end of any thing. 
XIV. A Figure is that which is contained 
under one or more terms. . 
XV. A Circle is a plain figure contained under 
one line, which is called a Circumference; unto 
which all lines drawn from one point within 
the figure, and falling upon the circumference 


XVI. And that point is 
called the Center of the 
ol XVII. A Diameter of 2 
circle is a right line drawn 
through the center there- 
of, and ending at the ci: 
cCumference on either fide, | 
„ -" divh |} 


5 WW 


„.. Ws F * „ eee nnn. ot. bh a WA 
/ EUC LIDE, Elements: 4 
s ments; = 


dividing the circle- into two equal parts. 


"ne | gr op * #1 
Gs ho XVIII. A Semicircle is a figure which is 
9 contained under the diameter, and under that 
5 part of the circumference which is cut off by 
l err. r 
ch Th the circle EABCD, E is the tenter, AC the | ".Y 


| diameter, ABC the ſemicircle,  __ 
XIX. Right-lined figures are ſuch as are c- 
& tained under right lines. : | 
X. Three-fided or Trilateral figures are ſuch = 
MF as are contained under three right lines. # 
XXI. Four-ſided or Quadrilateral figures are - 7 


8 ſuch as are contained under four right lines. 
We XXII. Many-ſided figures are ſuch as are con- 
11 tained under more right lines than four. 

cc, 4, MY XXIH. Of Trilateral 


figures, that is an Equi- 
lateral Triangle, which 
hath three equal ſides 5 
as the Triangle A. 


* : 
. oath p 
Nen 
1 
ma” 


* 272 * . 
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XIV. Iſoſceles is 2 
Triangle which hath on- 
ly twe ſides equal; as 
the Triangle B. 


XV. Scalenum is 4 
Triangle whoſe three fides 
axe all unequil; as C. 


1 - 


2 The firſt Book of | ; 
| . XXVI. Of theſe Trila- 
teral figures, a right-angled 
Triangle is that which has 


Ile A. 
XXVII. An Amblyge- 


— njum, or obtuſe-angled Tri- 
R angle, is that which has 


one angle ; as B. e 
N obtule z 5 EXVILL. An Oxy- 
onium, or acute-angled 
Triangle, is that which 
mk three acute angles; 
as C. | 


qual-angled figure is that 
_ whereof all the angles are 
TT" _ Two figures are e- 
iangular, if the ſeveral angles of the one figure 
be equal to the ſeveral angles of the other. The 
ſame is to be underſtood of Equilareral figures. 


B nen XXIX. Of ...Quadrilate- 

| ral, or four-ſided figures, 

a Square is that whole ſides 

rare equal, andangles right; 
46 ABCD; 


he 
263 


* 
XXX. A figure on the 
one part longer, or a Ion 
ſquare; is that which hath 
right angles, but not equal 


{ 2 
* | "ny 1 
A 2 | . 
| 1 * | 
XXXL A 
n 44. 
. ; ; 


one right angle; as the 


An Equiangular, or e- 


nor 


Ie 


h 


EUCLIDE's. 1 


XXI. A Shay, 
or diamond: figure, 
that which has four 4 
Jual ſides, but is not 
n as A. 


"FI 


* 7 8 5 * 
4 x I x r c _ 


Fe 4A XXII. * Rhomboi- 
= K. or diamond- like fi- 
it gure, is that whoſe op- 
1 | ofite ſides, and oppo- 
& L fte angles, are equal; 
but has neither equal 
nor right angles; as GLMH. | 
D. 


XXXIII. All 6 


des theſe are called Tra- 


3 1 1 or | Tables; 3 As 


* * 


L 4 


* „ IIR Paritlet; or 


be. 


ſame — if infinitely produced, would 


4 never meet; as A and B. 


XXXV. A para llelo- 
gram is a quadrilateral fi- 
gure, whole oppoſite ſides 
are parallel, or equidiſtantz 


as GLHXM. 


ee figures be- 


D equidiſtatit right lines are 


— 


The 2 Book of 2 
XXVI,. In a Paral- 

3 " 1efgam ABCD, when a 
diameter AC, and two 
lines EF, HI parallel 
the fides, cutting the dia- 
meter in one and the ſame 
point G, are drawn, fo | 
that the Parallelogram be 
| divided by them into four 
33 ; thofe two DG, GB, through | 
which the diameter paſſeth not, are called Com- 7 
plements ; and the other two HE, FI, through 
which the diameter paſſeth, the Parallelograms 5 
ſtanding about the diameter. 
A Problem , when ſomething 15 propoſed to be 
done or effected. 5 
A Theoreme 2, when ſomething 3 is 5 propoſed to be 


demonſtrated. or 

A Corollary ig a conſellam, or fon conſequent mo 
zruth gained from a preceding demonſtration. * , | an 
42 is the demonſtration of ſome premiſe Ft 


— the proof * the thing i in Band becomes the pa 
Horter. 7 


= 
 Piſſulates or Petitions i” ; 
„ any point to any point to draw a 

right line. „ ſa 

2. To Cody a right line finite, ſtrait fon, 

3 6 8 5 i 

8 n any center . at any diſtance, to 8 

deſcribe a. circle. is " 3 


1 A 
1. Ba: equal to the fame third, are ao ; 

ual one to the other. Pg 

As C. Therefore AC. Or therefor 
all, A, B, C, are equal the one ta the other. | 
| Note, hen ſeveral quantities are joined the on 
to the at her continually with this mark S, the fal 
quantity ij by virtue of this axiome equal tothe laſh, 
end everyone to every one: Inwhich caſe we % 4b 


* a, 4 


4 - . 


PP 3 OE A r 1 _ - 
> * E 3 | —_— yu. * A 9 9 "I —” N * * * 7 Trey - 
7 * * 9 8 th. ' * F Pei ng y 
r b CY I \ ' AT. 44 . . 
wenn 5 * A 42 ks * f 7 
- a I; * vo.» . bl 
A LIST 


EUCLIDE's Elements. 
X [rin from citing the axiome, for brevity's ſake}, al- 
be "= force p<; the conſequence As thereon. W 

2. If to 1 things you add equal things, 
the wholes ſhall be equal. | 
3 lk from equal things you take away equal 
things, the things remaining will be equal, 


the wholes will be unequal. 
| 5. If from unequal thingsyou takeaway equal 
things, the remainders will be unequal. | 
6. Things which are dgubleto the ſame third, 
or to equal things, are equal one to the other. 
27 Underſtand the lame of triple, quadruple, &ᷓc. 
J. Things which are half of one and the ſame 
thing, or of things equal, are equal the one to 
to be the other, Coneeive the ſame of ſubtriple, 
ſubquadruple, Se. | 
to be 8. Things which agree together, are equal 
one to the other. | DIET 


zent The converſe of this axiome is true in right lines 
„and angles, but not in figures, unleſs they be like. 
miſe, Moreover, magnitudes are ſaid to agree, when the 


the parts of the one being appiyed to the parts of the other, 
they fill up un equal or the ſame place, 7: 
9. Every whole is greater than its part. 


a 2 5 | 10. Two right lines cannot have one and the 
= ſameſegment (or art) common to them both. 
Forth 11. Two right Iines meeting in the ſame point, 


if they be both produced, they ſhall neceſſarily 


FEA 


e, to cut one the other in that pont. 


12. All right angles are equal the one to the other. 


» allo —— Jt 

efore | 

. ©.” : 

oe ol W. 1 | 

[7 71 1 "T4 _— - © 
:. If a right line BA falling on two right lines 


4. If ta unequal things you add equa things, | 
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 . \The firſt Book of | 
AD, CB, make the internal angles on theſame fide, 
BAD, ABC, leſs than two right angles, thoſe two 
right lines produced ſhall meet on that fide, 
where the angles are leſs than two right angles. 
14. Two right lines do not contain a {pace 
I 5. If ro equal things, you add things unequal, 


the exceſs of the wholes ſhall be equal to the 


excels of the additions. 

16. If to unequal things equal be added, the 
exceſs of the wholes ſhall be equal to the exceſs 
of thoſe which were at firſt. 

17. If from equal things, unequal things be 
taken away, the exceſs of the remainders ſhall 


be equal to the exceſs of the wholes. 


18. If from things unequal, things equal be 
taken away, the excels of the remainders ſhall 


de equal to the exeeſs of the wholes. 


19. Every whole is equal to all its parts ta- 
ken together. e 8 
20. If one whole be double to another, and 


that which is taken away from the firſt to that 


which is taken away from the ſecond, the re- 
mainder of the firſt hall be double to the re- 


mainder of the ſecond. 


The Citations are to be underſtood in this manner; 
Fhen ou meet with two numbers, the firſt ſhews the 


Propaſition, the ſecond the Book; as by 4. 1. you 


are to underſtand the fourth Propoſition of the 
firft Book; and ſo of the reſt, Moreover, ax. 
denotes Axiome, poſt. Poftulate, def. Definition, ſch. 


Sg bolium, cor, Corollary,” 
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EUCLIDE': Elements. 3 
PROPOSITION-L _ . 
Oe =. || 7 finite right line 1 

my given AB to deſcribe an 


equilateral triangle ACB. 
From the centers A and 
B, at the diſtance of AB, or 4 
BA, a deſcribe two circles2 3. pot. 
A | cutting each other in the 
poem ez; from whence | 
| draw two right lines CA, CB. Then is AC cb 1. poſt. + 
—ABc—=BC4= AC, e Wherefore the Tri-c 15.def. 
angle ACB is equilateral. Which was to be done. d 1. 255 7 
b 7; | e 23. def. 


Sc hbolium. 


After the ſame manner upon the line AB may 
be deſcribed an Iſoſceles triangle, if the diſtan- 
ces of the equal circles be taken greater or leſs 
than the line asg. 1 


PROP. IL _ 


* 


* 


At a point Yoon A, to make a right line 4G 
equal to a right line given BC. | Se 
From the center C, at the diſtance of CB, a de- a 3. pot. 
ſcribe the circle CBE. ) join AC; upon which b 1. poſt. 
c raiſe the 1 — bg triangle ADC. 4Producec 1. 1. 
DC to E. From the center D, at the diftaneed 2. poſts 
I 8 7 K 0 


1 
* 


* 


— 


10 
e 2. poſt. 


f 15. def. 
conſtr. 
3. 4X. 

K 15. def. 
ö 1 I. ax. 


A Ze 1. 


b 15. def. 
e conſtr. 
d 1. aæ. 


* * ** ———— * 2 * a 
The firſt Book of 
of DE, deſcribe the circle DEH ; and let DA e 


be produced to. the point G in the circumfe- 
rence thereof. Then AG= CB. 

For DG f= DE, and DA g=DC. Where- 
fore AG h =CE k BCI AG. Whichwas 
to be done. „ 05 

The putting of the point A within or without 
the line BC varies the caſes; but the conſtruction, 
and the demonſtration, are every where alike. 

a a / | * 


+ ot e 

The line AG might be taken with a pair of 

compaſſes; but the ſo doing anſwers to no Po- 
ſtulate, as Proclus well intimates. \ 


PROP, III. 
Two right lines, A and 


4 


greater B C to take away 
'he right line BE equal to 
the leffe ” "IP 15 
At the point B à draw 
the right line BD =A. 
The circle deſcribed frem 


the center B at the diſtance of BD ſhall cut off 
BE BBD c=A,4=BE. Which was to he done. 


I 


B BY 8 


* 


1 4 | If iwo ia les BAC, EDE 3 | 
: al net > 1 , „have two fides of 


DF, each to its correfpondent ſide (that js, * 
1 | 148 


Cequal to two fides of the other ED, 


\ 


BC, being given, from the | 


EUCLIDE's Elements. 11 
and AC=DF) and have the angle A equal to the 

angle D contained under the equal right lines ; they 

fall have the baſe BC equal to the baſe EF; and 

the triangle BAC ſhall be * to the triangle EDE; 

and the remaining angles B, C, ſhall be equal to the 
remaining angles E, F, each to each, under which 

the equal ſides are ſubtended. , 
If the point D be applied to the point A, and 

the right line DE plac'd MPO the right line AR, 

the point E. ſnall fall upon becauſe DE a=AB, a 

alſo the right line DF ſhall fall upon AC, becauſe 

the angle A a=D. moreover the point F ſhall _ 

fall upon the paint C, becauſe AC a = DF. b 14. ax. 
Therefore the right lines EF, BC ſhall agree, 
becauſe they have the ſame Terms, and conſe- 
quently are equal. Wherefore the triangles ; 
BAC, DEF, and the angles B, E, as alſo the 

angles C, F, do agree, and are equal. hich 
was to be Demonſtrated. oy 


"Ov. | 


The angles ABC, ACB, at the 
baſe of an Iſoſceles triangle ABC, 
are equal one to the other: And if the | 
equal ſides AB, AC be produc'd, - 
© the angles CBD, BCE, under the A 

baſe, ſhall be equal one to the other. 1 

a Take AE=AD ; andb join a 3. 1. 
CD, and BE, 1 
| Becauſe, inthe triangles ACD, 
3 ABE, are AB c = AC, and AE clyp. 

_ 4—=AD, and the — 5 A common to them both, d conſtr. 

e therefore is the angle ABE ACO, and the angle e 4 Is 
AEB e = ADC, and the baſe BE = CD; alſo 
EC f — DB. Therefore in the triangles BEC, f 3. ax, - 
BDC g ſhall be the angle ECB = DBC. Whichg 4. I. 
was to be Dem. Alſo therefore the angle EBC | 
DGB. but the angle ABE Y ACD; therefore h before. 
the angle ABC k=ACB. Which was to be Dem. k 3. aæ. 


Coroll. 


* 
* 
nh 
E. 


TR. 8 an s 
— — — — 2 
* — — . 5 


fo. ax. © Whole. F Which 1 impoſſible. | Fc n 4 


2 9. ax, it is plain that AD is a not equal to AC. "O36; 
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The firſt Book f 
ff... ĩͤ Fay (4.6: 
Hence, every equilateral : triangle is alſo 
equiangulr. 25 455 of &) 
7 8 RRQ A 
T two angles ABC, ACB of. a 
triangle ABC be: equal the one to 
the other, the ſides AC, AB ſubtended 
under the equal angles, ſhall alſo 
ze equal-ene to the other. 8 


- 


> 6 — It the ſides be not equal, let one 
be bigger than the other, ſuppoſe BA - CA. a 
2 3. 1. Make BD=CA, and b draw the line CO. 1 
b 1. pot. In the triangles DBC, ACB, becau e BD = | 
c. ſuppoſ. CA, and the fide BC is common, and the angle 
d hyp. DBC4=ACHB, the triangles DBC, ACB e ſhall 
e 4. 1. be equal the one to the other, a part to the 


| 3 0 ee oy 
Hence, Every equiangular triangle is alſo 
_ equilateral, EF Ee TY 


* < - * i a 
WR bf *%# 4% = 1 
— 4 * >; 
PROP. VILE 
; * '7% 
i (Rs 


* 


— 


Upon the ſame right line AB two right lines bfi 
r, 2 e. — other night ner equal 101 225 
- former, AD, BD, each to each (viz. AD = AC, 
and BD = BC) cannot be drawn from the ſame 
Points A, B, on the ſame ſide C, to ſeveral points, as 
ea d, but only i. . 
1. Cafe. If the point D be ſet in the line AC, 


2. Caſe. If the point D be placed within the 
triangle ACB, then draw the line CD, and produce 
BDF, and BCE. Now you would have __ 
; then 


0 


e 


ä 1 


WY 


1 EUCLIDE's Elements. I; 
then the angle ADC b=ACD# as alſo, becauſe b 5. 1. 
2X BD c— BC, the angle EDS = ACD. there- c ſuppoſ. 
fore is the angle FDC c d ACD, that is, the d 9. ax. 
angle FDC S ADC. d Which is inipoſuble. 5 
3. Caſe. If D falls without the triangle ACB, 
let CD be joined. „ 
Again the angle ACD e= ADC, and the e xg, 1. 
angle BCD e = BDC. f Therefore the angle f 9. ax. 
9 ACD © BDC, viz. the angle ADC r BU. 
= hich is impoſſible. Therefore, cc. 


PROP. vin. 


if two triangles 4 
ABC, DEF, have = 
two your AB, 40 © 
equal to two _ | 4 
D, DF, each 
A —CE W each',' and the baſe 
BC equal to the baſe EF, then the angles con- 3 
tained under the equal #1ght lines ſhall be equal, IJ 

Becauſe BC a=EF, if the baſe BC be laid on a hyp. 4 
the baſe EF, þ they will agree: therefore whereas b ax. 8. © '2 
| AB c=DE, and AC DF, the point A will fall c hyp. 
on D (for it canner fall on any other point, by E 
the precedent propoſition)" and ſo the ſides of | A 
the angles A and D are coincident ; 4 wherefore d 8. as. 1 

thoſe angles are equal. hich was to be Dem. 5 
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r Coroll. £ 4 


1. Hence, Triangles mutually equilateral, Ate 
allo mutually e equiangular. 
2. Triangles mutually equilateral, e are. qua. 


e 4. t.. 
one to the other. Th 


* 4 


* * * „ 4 _ * n 4k ada DOG * 1 — * " 
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, nn 
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IJ 0o biſect, or divide into two 

equal parts, a rig bi- lined an- 
gle given BAC. 2% 

a Take AD — to AE, 
and draw the line DE; up- 
on which þ make an equi- 
lateral triangle DFE. draw 
the right line AF; it ſhall 
1 N biſect the angle. 

For AD c= AE, and the fide AF is common, 
and the baſe DF c FE. d therefore the angle 
DAF — EAF. Which was to be done. 

of CRC =. 

_ Hence it appears, how an angle may be. cut 

into any equal parts, as 4, 8, 16, &c. to wit, by 


2 


2 


biſecting each part agansns. 
The method of cutting angles into any equal 
parts required, by a Rule and Compaſs, is as 


yet unknown to Geometricians. 5 
P R O P. X. | L 1 


© To e nuit lie gun 


. 


Upon the line given AB 
a erect an equilateral triangle 
ABC; andb biſect the angle C 
with the right line CD. 
That line ſhall alſo biſe& the 

| I line given AB. | 
For AC BC, and the fide CD is common, 
and the angle ACDc=BCD.therefore AD4==BD, 

Winch was to be done. 

The practice of this and the precedent Propo- 
fition is eaſily ſhewn by the conſtruction of the 
1 Prop, gf this Book. 


een 


er 


1 


PROP; 
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verm., Are Ir 
PROP. —_— —_-— 0: 
From a point C in a 
rigbi line groew AB to - 
rect a rig t the CF at 
right angles. 
a Take on either fide 
of the point given CD? 3- * 
CE. upon the ri ht 
line DE b ere& an Aui- h 1. 1. 
Meer angle, draw the line FC, and it will 
be the perpendicular required, 

For the triangles DFC, EFC are mutual ce- ce 
quilateral; d therefore the angle DCF ECF. ed 8. 1. 
therefore FO is perpendicular. Vhieh was to he done. e 10. def. 

The practice of this and the following is ea- 
ſily performed by the help of a ſquare. 

PRO P. XII. 
2 | Upon an Infinite 
5 right line given AB, 
from a pomt given 
"that is not in it, to let 
fall a perpendicular =_ 
F B right line CG. 1 

From the center 1 
Ca aeſcribea 9 cutting the right line oU 
AB in the points E and F. Then biſect EF in a 3. oft. 
G, and draw the right line CG, which will be b 10. 1. 
the perpendicular required. 

Let the lines CE, CF be drawn. The triangles 
EGC, FGC are utually c equilateral. d there- c conſtr. 
fore the angles EGC, FGC are equal, and by d 8. r. 


e conſequence right. e Wherefore GC is a * def. | 
5 Which was to be done. 
PROP. XIII. 7 | 
When a right Zine AB gal | * 


upon a right tine CD maketh angler 
. ABC, 4D; it maketh either two 
right _ or two ns 5 10 


4 D two 71261, | 
If 4 
C 
9 = 
8 
| > 
| . 1 a 
* ** 3 
* + WT my 2 yer 
r 1 he a 22 ” E 
8 Tn, 1 E | 1 8 
Mes * 3 £ 2 . 1 E * 


A 9 N r * I 2 6 *%.% * 2 
TIF, 1 K po 4) 
- 9 (A) . r * q 5 


2 def. ro. If the angles ABC, ABD be squal, a then they 
make two right angles; if unequal, then from the 


bir. 1 


e 19. a. 


d 3. ax. 


e 2, 4%. 


S . ax. 


me firſt By 
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oint Bag het there be erected a perpendicular BE. 
ecauſe the angle ABC c = to a right + ABE, 
and the angles ABD d = to a right — ABE; 
therefore ſhall be ABC+ABD e=to two 
right angles + ABE — ABE = two right an- 


gles. Which was to be demonſtrated... 


Corollaries. 7 


* Hence, if one angle A B D be right, the 
other ABC is alſo right; if one acute, the 


other is obtule, and ſo on the contrary. 


2. If more right lines than one ſtand upon the 
ſame right line at the ſame point, rhe angles 


LA 


mall be equal to two right. 


3. Two right lines cutting each other make 
angles equal to four, right. e 0 
4 All the angles made about one point, make 
four right; as 4 7 by Coroll. 2. 8 
8 ERG ADV. *-, F 
If to any right line AB, anda 
Point therein B, two right lines, not 
ann from the ſame fide, do maxe 
the angles ABC, ABD on each fue 
| "H equal to two right, the lines CB,BD 
all make one ſtrait line. 
If you deny it, let CB, BE make one right line, 
then ſhall be the angle ABC + ABE a=two right 
angles ABC ABD. Which is abſurd,” 


PROD VS. 

of two right lines AB, CD cut 
throꝰ one another, then are the two 
angles which are oppoſite, viz, CEB, 
AED, egual one to the other. © 

For the angle AEC+CEB 
a == to two right angles = AEC 


U 


AED; 1 therefore CEB=AED. Which was 


„5 E 


0 be demonſtrated. * 


. * 
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: EUCLIDE', Elements. 
4 N Sc hol. 
7 
0 | 
þ — | | 
& „„ 
6 If to any right line GH, and in it a point 
two right lines being diawn EA, AF, and not 
F taken on the ſame ſide, make the vertical(oroppo- 
I ſite) angles Dand B equal, thole right lines A, 
AF, do meet directly and make one ſtrait line. 
— | For two tight angles are a equal to the angle à 13+ f. 
D-Aa<=B A. b therefore, EA, AF, are in a b 14. 1. 
5 ſtrait line. Which was to be demonſtrated. , 
* WM Schol. 13 
Ik four right lines EA, EB, EC, 
4 * ED, proceeding from one point 
1 FTE, make the angles vertically 
C 4 oppolite equal the one to the 
„ other, each two lines, AF, EB, 
> & 20d CE, ED, are placed in one ſtrait Iine. 
| For becaule the angle AEC AED CEB C 
; | DEB a = to 4 right ang\es;theretore t he angle 2 
AEC AEDT S CEB DEB =to Wo % an 3 
t right angles, c therefore CED and AEB are 2 8 1 
| ſtrait lines, Which was to be demonſtrated. 8 4 4. 
a THT AS. . | = 
# A. F . One fide B C of. any trian- + 


gle 45 C being produc'd, the 
outward angle ACD wil. be 
greater than either of the in- 
ward and oppoſite angles CAB, 
DCE 4... S 
Let the right lines AH, BE 4 
a bile the tides AC, BCza 10. 1. & 
b 3 EF = 14 and HI, t. poſt. . 
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e conſtr. 


. 1. 


E 4. 7 


f 15. 1. 
g 9. ax. 


3 
b 16. 1. 


C 4. ax. 


* T7. 1. 


” 482 If Ss 
>. tals 0 3 the 3 
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n PRETTY * — : : K 

8 * O Nrn. * (LEW 22 — 9 * 

N 5 N 1 he * 
MF 


T9 The. firſt Book of _ 

70 8 and join FC, and IC; and produce 
Becauſe CE c—EA, and EF c=EB, and 
angle FEC 4 — BEA, the angle ECF e ſhallth 
equal to EA B. By the like argument is the an- 
gle ICH — ABH. Therefore the whole angle 
ACD F BCG) g is N than either the angle 
CAB or ABC. Which was to be demonſtrated. 


- PROP. XVII. 


Sas TS 
> 
# 


the 


N 
4 * 
A 


Two angles of any rrian le 
ABG, which way ſoever > 


right angles. 


le B ACB = then two 
de AB being produced, the 


manner is the an 
right. Laftly, the 


angle A B will be alſo leſs than two right” an- 7 


gles. Which was to be demonſtrated. © _ 
| Coroll. 
1. Hence it follows that in evi 


two others are acute angles. 


2. If a right line AE make unequal angles 
with another right line D, one acute AED, the 
other obtuſe AE, a perpendicular AD let fall 
D from any point A to the other line CD, ſhall i 

fall on that ſide the acute is of. 4 

For if AC, drawn on the fide of the obtuſean - 


gle, be a perpendicular, then inthe triangle AEC 
all AEC FACE be! greater than two fight an. 
'gles. V hieb is contrary to the precedent Pop. 

3. All the angles of an equilateral triangle, 
and the two angles of an Iſoſceles triangle that 
are upon the bale, are acute, 


# 


he taken, are leſs than two 


Bl_ NN A 

| | Dauced. Becauſe the angle 
angles, and the angle ACD ht A, c therefore 
A ACB— then two right angles. After the ſame 


| . y triangle, 7 N 
wherein one angle is either right or obtuſe, the 
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EUCLIDE» „ ben. N 


"he N 45 fide 40 of ev 

> wi 430 upten ds; of cvep 

eſt angle A. 

Bois AC atake : away ADa'! z. 3 
—AB, and join BD. 5 5 3. 1. 4 
ore is the angleADB=ABD. . 
But ADB 1 therefore is ABDSœ C; Athere- . 
fore the whole angle ABC © C. After the ſame q 9. ax. 
manner, ſhall be ABC A. Vhich was tobe dem. . 

| PRO: P. XIX. 
1 In every triangle ABC, under 
2 the gneateſt angle A is f ſubtended 


222 


the greateſt ſide BC. .Y 

For if AB be ſuppoſed equal # 

RN — to BC, then will be the angle A | 4 
1 a =C, which is contrary to the s 
HypothtGs: and ifABCBC, then ſhall be the an- 3: 7+ 2 


gle CCA, which is againſt the Hypotheſis. 
Wherefore rather BC & 1 and after the ſame b 18. 1. 


manner BC & - AG, Whi 
PR 


AK. 
1 Of every triangle 4 BC two © 
fides BA, AC, any way taken, are 
CY then the ta de that remains : 


Produce the line BA, a anda 3. x. 
Ctake AD = AC, and draw the 
line De, T then ſhall the angle D be 8 ual to b 5. r. 
ACD, c therefore is the whole gle 7 DTD; c 9. ax. 
4 therefore BD (e BA AC) © BC. Which was d 19. 1. 
to he Ing e conſtr, 
P RO P. XII. eu. 
Ff from the utmoſt points of one 
ide BC of a triangle ABC: two 
right lines B D, CD be drawn 1 
to any point within the triangle, 
then are both thoſe two lines 


* N than a two other fides of AY 
— 1 the 7 


FA 9 » * 12 EP 
EE be Nee, ade EE 
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” de firſt Bork of 


the rriangle, BA, C4 i but do contain a greater un- 

© I RE TC IIEN 4 
2 Lat BD be roduced to E. Then is CE. 
| Pe to both b then fal 


2 20, I. a- Cb, and B 8 VE 

v A BD A 4 28 5 Ty 

IJ - 2%. 4 = BE. b therefore BA AC BE EC. Where- 

3 1 fore r. BA FAC © BD-DC.2. The angle BDC 

16. 1. „DEC CG A. Therefore the angle BDC SCA. 
Piech was tobe demonſtrated,  - * 


To make a triangle M of three right lines FX, 
FG, GK, which. ſpall he equal to three right lines 
B given 4, B, C. Of which it is neceſſary that any 
two taken together be longer than the third. 
1 From the infinite line DE a take DF, FG, GH 
1 43.1. equal to the lines given, A, B, C. Then it from 
„ the b centers F and G by the diſtances of FD 
b 3. paſt. and GH, two circles be drawn cutting each 
„ other in K, and the right lines KF, KG be join- 
C 15. def. ed, the triangle FK ſhall be made, c whoſe 
tides FK, FG, GK are equal to the three lines 
d t. ax. DF, FG, GH d that is to the three lines given 
A, B, C. Which was to be done. | 
EE EO. III. 
D A A4 1a point Ain a right 
X 107 ont given AB to |, "oh 
rigbi-lined angle A equa 
| 10 a 8 angle 
given D. a 
Draw the right 
. lune 
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_FUCLIDE's Elements. 21 
line CF cutting the ſides of the angle given an | 
= was + make 10 Cp, won AG craiſe Ss þ 3. K. i 
'X ole ecuilateralto the tormer CDF, ſo that AH be c 21. t. * 
equal to DF. and GH to CF. then ſhall you have 1 
the angle A d D. Which was to be done. d 8. r. 3 
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F CEF & CE * 
: If two triangles ABC, DER have two files of 
) the one triangle AB, AC equal to two ſides of the 
4 other triangle DE, DF, each to other, and have the 
« angle A greater than the angle EDF contained un- 
5 be equal right lines, they ſhall alſo have the 
5 Fe BC greater than the baſe EF. . 
a Let the angle EDG be made equal to A, 2 23. 1. 
" and the fide b—DFc=AC; and let EG, b 3-1. 

and FG be joined. a 0 8 P. 
„ | 1. Caſe. If EG fall above EF; becauſe ABd= d Hp. 
x 100 DE, and AC e -= DG, and the angle Ac = EDG, © conſtr. 
129 F theretore is BC - EG. But becauſe DF e=DG, f 4. 1. 
5 = £ theretgre is the angle DFQ — DGF; h therefore g 5. 1. 
is the angle DFG & FFG, and by conſequence h O. ax. 
t oy angle EFG þ c. EGF, k wherefgre EG (BC) K 19. 1. 
e ny BT 


B 3 2. Caſe. : 


with EG, I it isevident that EG (BC) & E 


+ GE m —- DF - FE, if from both DG, DF be 
taken away, which are equal, EG (BC) remains 


which lyeth betwixt the equal angles, or that which is 
1 Fubtended under one of the equal angle $ 3 the other 15 Foe: 
a | allo 


The firſt Boot of © 
2. Caſe; If the baſe EF falls in the ſame place 


6 3 
r 
3. 


3. Caſe. If EG fall below EF, then beca 


n, EF. Which was to be demonſtrated, 4 5 
2 A = 1a 
7 R O P. | XXV. of 5 — 
A D If two triangle ABC, K 
Cf | EF have two figes AB, an 
JC equal to two fides d - 
Se , DF, each to ether, ſa; 
N and have the baſe BC th 

B CE * greaterihan the baſe EF, 
they ſhall alſo have the angle A contained under the B( 
equal right lines greater than the angle D. Fe 
For if the * A be ſaid to be equal to D, « 10 
then is the baſe BC — EF, which is againſt the B 
Hypotheſis. If it be faid the angle A D, then b W 
will be BC AEF, which is alſo againſt the Hyp. 25 
Therefore BC r EF. Which was to be dem. fo 
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PROP. xxv1. 


A Ts 
| | 7 | 
I% 

tc 
«© 
8B e LY i 

If two triangles BAC, EDE have two angles of the 
one B,C equal to the two angles of the other E, DGE, | 
each to his correſpondent angle, and have alſo one ſide 
of the one equal to one fide of the other, either that ſide : 


1 
be 
= alſo of the one ſhall be equal to the other ſides of the 
aber 7 to his 1 fide, and the ot her 


4 
Io! 


the other. 
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role of the one ſhall be equal to the other angle off 


1. Hyp. Let BC be equal to EG, which are the 
ſides that lie between the equal angles. Then 
* BA=ED,' and AC=DG, and the angle A= 


| Becauſe AB þ=HE, and BC c = EG, and theÞ ſuppoſe 


I angle Be E, therefore ſhall be the angle EGH © hyp. 


d — Ce = DGE. ich is abſurd. After the d 4. 1. 

ſame manner let A equal to DG, 4 then will e Hp. 

the angle A be equal to EDG. f 9. aæ. 
. '4 Let AB be equal to ED. Then I ſay 

BCE and AC DG, and the angle A EDG. 

For if EG be greater than BC, make EI g BC, and 

Join the line 1. Now becauſe AB F =ED, and g . 

BC h — EI, and the angle Gg — E; therefore h yu. 

will be the angle EIDE CI EGD. m Vhicbk 4. f. 

is abſurd. Therefore is BC=EG, and ſo as be-l Hy. 


was to be demonſtrated. _ 
| PR 9 E "ra En fol 
53 IT a nght line allin 
A: 0 upon 8 lines AB, CD. 
C make the alternate angles 
D 4E E, DFE, equal the one 
to the other, then are the right lines AB, CD parallel. 
If AB, CD be ſaid not to be parallel, produce 
them till they meet in G. which being ſuppoled, 


the inward angle DFE, to which it was equal 
by Hypotheſis. F hich is repugnant. 
P 9 „. wt fall 
1 a night line altlin 
2 upon two . 43, C 5 
makę the outward angle 4 U K 
H D of the one line equal to C H G 
| the inward and oppofits angle 
| B 4 | of 


NP G. For if it be (aid that ED BA, then a let EH a 3. 1. 
be made equal to BA, and let the lineGHbe drawn, als 


fore AC=DG, and the angle A=EDG. Fhichm 16.1, 


the outward angle AEF will be a greater thang x6, 1, 
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The firſt Book of _ 
of the other on _— ſide, or make the inward an- 


op he, ado + 8 r * 
1 8 e en ? WY 8 
© v7 * Y «%éC hes * 
* 


1 gles on the ſame GH, CHG equal to two right 

| angles, then are the right lines AB, CD parallel. 

= - 5 Hyp. t. Becauſe by Hypotheſis the angle AGE 2 

1 4 25. 1. CHG, a therefore are BGH, CHG alternate 

3 b 27. 1. angles and equal: And b therefore are AB and 
N | CD parallel. © a 4 
Hyv. 2. Becauſe by Hypotheſis the angle AGH 


1213.1, + CHG = to two right, « = AGH B, 


b 3.ax. bthence is CHG = BGH; and c therefore AB, ; 


E 27. 1. CD are parallel. hich was to he demonſtrated. 
 PROPMAYL. » 


If a right line EP fallupon two 
parallels, AB, CD, + will both 
make the alternate angles DHG, 
D AGH equal each to oiher, and 


. 


F the outward angle BGE equal to 
= | the inward 10 oppoſite angie on 
. 8 the ſame fide DHE, as alſo the inward angles on the 
1 oe ſame fide 4GH, CHG equalto two right angles. 


It is evident that AH CHG 2 igt an- 
2 13. 4x, gles; 4 other wiſe AB, CD would not be parallel, 
b 13. 1. which is comrary to the Hyp. But moxeover 


i e 13. ax. the angle DHG \"EHG þ-= 2 right; therefore is 
=. d 15. 1. DHG+AHGd=BGE. Which was to be dem. 


0 Hence it follows 


that every paralle- 
| logram AC having 
one angle right A, 
the” reſt are allo 
| — t. . 
For A B a= 2 right angles. Therefore 
whereas A is right, à muſt B be alſo right. By 
the ſame argument are C and D right angles. 
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Night lines (AB, CD) parallet + 

— 3 en. 0 Fane . 2 
| „ are alſo parallel the one 

F he "i F | 54 

— Let Gl cut the three right 

3 h lines given any ways, then 

7 becauſe AB, EF are parallel, will be the angle 

= AGI #— EHI. alſo becauſe CD and EF are 

8 rallel, will be the angle EHI a= DIG. 5 There- b 1. a. 
fore the angle AGI — DIG, e whence AB and ,-. 1 

= CD are parallel. Vhich was to be dem. 1 


PROP. XXII. 
From a point given A to draw a 


E - A F right line AE parallel to a right 
| 2 git en BC. „ 
From the point A draw a right 


D line AD to any point of the given 
right line; with which at the point thereof | 
4 A make an angle DAE= ADC. then will AE a 23. 1. 
and BC be parallel. hieb was tg be done. b 27. 1. 


RROP XXXIL 
Of am triangle ABCone ſide 
E FC, being drawn out, the out- 
wald angie ACD ſball be equal 
to the two inward oppoſite an- 
. 3 Sles A, B, and the three inward 
| D avgles of the triangle, 4, B, 
Az, ſhall be equal to two right angles. | 
From Ca draw CE parallel to BA. Then is a 31.r. 
| the angle Ab ACE, and the angle BB ECD. b 29. 1. 
Therefore A+BcACE ECD A = ACD.c 2. ax. 
VPpbich mas to be demonſtrated. d 19. 4x. 
I I atftim ACD-+ AC; e = two night 1 ze 13. 1. 
F therefore A+B+ACB= 2 right angles. Vhich f 1. ax. 
was to be 9 | N | 
oro 


1. The three angles of any triangle 
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'gle taken together. From whence it follows, 
2. That if in one triangle, two angles (take 
ſeverally, or together) be equal to two anglese 
another triangle (taken ſeverally, or togetheg) 
then is the remaining angle; of the one equal ta 
the remaining angle of the other. In like man- 
ner, if two names have one angle of the one 
equal to one of the other, then is the ſum of the 
remaining angles of the one triangle equal to the 
ſum of the remaining angles of the other. 

3. If one angle in a triangle be right, the 
other two are equal to a right. Likewiſe, that 
angle in a triangle which is equal to the other 
two, is it (elf a right angle. _ 

4. When in an Iſoſceles the angle made by the 
equal ſides is right, the other two upon the baſe 
are each of them half a right angle, 

5. An angle of an equilateral triangle makes 
two third parts of a right angle. For + of two 
right angles 1s equal to + of one. . 

| „„ A 

By the help, of this Propoſition you may know 
how many right angles the inward and outward |} 
angles ot a 1ight-lined figure make; as may ap- 
pear by theſe two following Theorems, 


THEOREM 1. 


"Oh 


All the ang es of a right-lined figure do together 
make twice as many right angles, bating four, as 
there are 97 of the figure. | | 
From any point within the figure, let right 
e >... es 


" 
AF 


2 


U 


** 


r V & aw FR mn 


A 
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lunes be drawn all thro! the angles of the figure, 
"XX which ſhall reſolve the figure into as many tri- 
angles as there are ſides of the figure. Where- 


E | are ſides. But the angles about t 
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7 * ey 99 8 


6 MT e * 7 
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fore, whereas every triangle affords two right. 
angles, all the triangles taken together will 
make up twice as many right avg 811 

8 e ſaid point 
within the figure make up four right; there- 
fore, if from the angles of all the triangles you 


take away all the angles which are about the 
ZZ ſaid point, the remaining angles, which make 


up the angles of the figure, will make twice as 


many right angles, bating four, as there are ſides 


of the figure. Which was to be dem. 
ee Wy 
Henee, All right-lined figures of the ſame 


ſpecies have the ſums of their _ equal. 


* 0 E o R f * flv © 
All the outward angles of any ripht-lined re 
taken together, make up four right 3 _ 
For all the ſeveral inward angles of a figure 
with the ſeveral outward angles of the ſamemake 
two right angles thereforeall the inward angles, 
together with the outward, make twice as many 
right angles as there are ſides of the figure; but 
(as it was now ſhewn) all the inward angles with 
tour right, make twice as many right as there are 
ſides of the figure; therefore the outward angles 
are equal to four right angles. hich was to be dem. 
|  Coroll. 
All right-lined figures of whatfoever ſpecies 
have the ſums of their outward angles equal. 
85 PROP. XXXIII. 


4 If two equal. and parallel lines 
wo EN AB, CD be joined together with 
two other right lines 40, BD, then 


C——T are thoſe lines alſo equal and parallel. 
Drawa line from CtoB, Now becauſe AB and 
CL are parallel, and the angle ABC a = BCD; 
and alſo by Hypotheſis AB=CD,andthe fide CB 
; | com- 


fl 


4 29. 1. 
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b 4. 1. common, therefore is AC h — BD, and the an- 1 
C 27. 1. gle ACB b = BD . c whence allo AC, BD 
* PROP. XXXIV. x 


/ | 


BR In parallelograms, as ACD, 
\ the oppoſite jules AB, CD, and 
T AL, FD, are equal each to o:her, 
Da the opraſie angles 4, D, and 
ABD, ACD are alſo equal ; and the diameter BC bis 
ſects the ſame. . „ 
a hyp. Becau e AB, CD a are parallel, b therefore is 
the angle ABC-BCD. Alſo becauſe AC, BD 
b 29. 1. aceaparallel, b therefore is the angie Ac; = | 
c 2. a. CBD; c therefore ihe whole angle ACD = ABD. if the 
| After the ſame manner i A D. Moreover be- BG 
cauſe the angles ABC, ACBlieat each endotthe MR $72 
fide CB, al d are equal to BCD,CBD. d cher fore 
d 26. 1. is AC - BD, and AB 4 CD, and ſo the trian- 
| gle ABC CBD. Which was to be dem. 


Schol... 5 £ 
ving the oppoſite 


Every four-fided figure IBDC bt 
des equal, is a parallelogram. | 
2 27. 1. For by 8. t. the angle ABC - BCD; a where. 
fore AB, CD aie parallel. In like manner is the i 
d 35. def. angle BCA CBD; a wherefore AC, BD are 
4. allo parallel. ) Therefore ABCD is a parallelo- ; 
gram. ” Which was to he demonſtrated.  _ 1 
2 FTrom hence B 
| —— may be leaned by 
| | how to draw a 4 
parallel CDito 2 
a right line given mn 
AB, thro' the point aſſigned C. N 1 
Take in the line AB any point, as E. From | 
the centers E and C at any diſtance draw two 4 
equal circles EF, CD. From the center F by the 8 "< 
ſpace of EC draw à circle FD, which ſhall cutthe | al 
former circle CD in the point D. Then ſhall 8 © 
the line drawn CD be parallel to AB. for as itwas tl 
before demonſtrated, CEFD an . 7 
„ | 9 
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PROP. Xxxv. | 


Para lelggramt, 3C DA. 
BCEF, which ftand upon 
the ſame baſe BC, and 
\ * between the ſame paral- 
.  tels AF, BC, are equal 
one to the other. © 


3 | CDF. d Therefore is the rriangle | ABE—DCE. 
take away DGE common to Ti 
then is the Trapezium ABGD = EGCF. add 


gram ABCD EBCF. "hich was'to be dem. 
The demonſtration of any other caſes is not 
* but We more Fo and eaſy, 


D 4 1 Al Wh fide AB of a ri * 
Ae parallelogram ABC H be 
conceived to be carried along 


, perpendicularly *thro* the whole 


KEE, line BC, or BC thro? the whole 
T> line AB, the Area or content of 
— Wl the Rectangle ABCD ſhall be 


1 4. 

= B a rectangle is faid to be made 

by che drawing or multiplication of two conti- 
Fl group ſides. For example's fake; let AB be 
4 [uppoſed four foot, and BC be three : draw 3 


| : imo 4 there will be produced 12 quare feet 


F for the Area of the Re angle. 
© This being ſuppoſed, the Narnesgen of an pa- 


altitude BA dravꝶ into the baſe BC. So the Area 
ot the parailelogram AC — EBCF, is made by 
we drawing of BA into BC, therefore, 170 4 


produc'd by that motion. Hence 


1 7 For ADa —BCa=a 34. 1. 
Ep, add DE common to both, 5 then is AE = b 2. ax. 
*X DF. But alſo AB a = DC, and the angle Ac e 29. 5 


jangles, e e . * 


BGC common to both, f then is the parallelo- f 2. ax. 


"PA. 


rallelogram CE CF) is found cut by this Theo- * See the 
rem. For the Area thereof is produced from the þ 


re of 


prop. 35. 
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| „ D. A, 6A FE, Kang. 'Y 
1 — ing upon equal. bafes 
8 [ X 3 C, G H. . and betwixt * 


„ ſame parallels AF, 1 


B H, are equal to the other. . 3 
a byp. Draw BE and CE. Becauſe BC. a GHS 


b 34.1. EF, c therefore is BCEF aparallelogram. Whence 8 


c 33. 1. the parallelogram BCDA-4;=BCFE = GHFE. 
Which was to be de. ,"*-* 


| DE EE" TITS ITriangles, B CA, 
A. on, . BCD, ſtanding upon 15 
the ſame baſe N, and 
, betweenthe ſame paral- 
lels BC, EF, are equal 
W ond other. 
a3t.1. -« DrawBE parallel to GA, nd CF parallel 
b 34. 1. to BD. Then is the triangle BEA þ — of the 
c 35. I. and parallelogram BCAE c = BDFC V BCO. 
7. 4%. Which was to be dem. — 


pPpRO :P. xXxxVIII. + | 
D mw. Tiangles, BCA, EED, 


8 — et upon equal baſes BC, EP, 

3 and between the ſame pa- 

— rallels GH, BE, ate equal 
"4 the one to the other. 

Draw BG parallel to 


B G A F CA and FH parallel to 
E), Then is the krian- 
a 34. 1. gle BCA 4 Pgr. BOAG þ — + EDHF « 
b 36.1.and EFD. Which was to be dem. © = 
| Sc hol. 


7. qx. 


C 34. 3 If the baſg BC be greater t n EF, then 1s 
CC 


the triangle 


f DF, and ſo. on the con- 
trary. 5 | 


. 


to BC ; and let CF be drawn. Then is the trian- 


be drawn. Them is t 


5 BCA = BCE. therefore is the P 


: is produced by the altitude drawny 
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PROP. XXIX 
—7 Equal triangle: BC4, 
'/ BCD, ſtanding on i} 
ſame baſe BC, and on 
the ſame © fide, they are 
| alſo between 'the ſame 
B C Parallels AD, BC. 
If you deny it, let another line AF be parallel 


XZ gle CBF a=CBA B= CBD. c Which abſurd. a 37.1. 
5 2 Equal triangles 
= A — 8C4, EFD, ſtanding 
= . s vfou equal baſes BC, 
= F, and on the ſame 
- « fide, they are betwixt 
= B Fr the ſame parallel. o 
4 C»»„‚„‚„„ © » SD y 
another line AH, be 2 to BF, and let FH f 
the triangle EFH a==BCA a 38. 1. 

EFD. c Which is abſurd, © bhp. 

I Bt. TO | 

D E Tf a Per. ABCD have the 99 
ſame baſe BC with the triangle 3 
BCE, and he hetween the ſame 
parallels AE, BC then uw the 
; Per. ABCD double to the 4 
* triangle BC E. 
Let the line AC be drawn. Then is the triangle 4 
* L* T. ABCD. 5 2 37. . 

= = 2 BCA c= 2 BCE. Which was to he dem. b 34. 1. 
= From hence may the Area of any triangle BCE | 
be found, for whereas the Area of the Pgr. ABCD 

into the baſe, 

W therefore ſhallthe Area of a triangle Be p 
8 dy half the altitude drawn into the baſe, or half 


the 


tl EY D_ 7 $i bl 2 Vas N > >The. 9 DRY ht R . > 
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the baſe drawn into the ae, as if ſo be the Ef 
baſe BC be 8, and the altitude 7, then is the vj 
Area of th e triangle BCE, 28. 1 


E fake; a Ty ECF equal to 4 rinngle given 
| " ABC in an angle 7 equal to ar to a right. lined an wen 4. . 
a 31 1. Throug h aralle] ro 12 make | 
b 23. 1. the angle 22 =D. t vita ect the baſe BC in E, 
C 10. 1. and draw EF parallel to CG. then is the pro- 

blem reſolved. 

For AE bein drawn, the angle ECG is equal | 
d 31. 1. to D by conſtruction,” and the triangle BAC 4 | 
e 4. 1. 2 2 AEC e = Pgr. ECGF. Which was to be done. 


PROP. XIII. 


In every Per. 4B CD, 
B the complements DG, G 
of thoſe Pers HE, FI, 
"which ſtand about the dia- 
meter, are n to the 
I other. 
"= For the rriangle ACD 2 
2 34. 1. a= ACB, * che triangle AGH a AGE, and 
d z. ax, the triangle GCF a -- GCI. & Therefore the 
gr. DG= 5 5 Which was to be dem. 
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PROP. XLIV. 
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Upon a right line given A, to make a Parallelo- 
| gram” FL at a right-lined angle given C, equal to a 
mg wen B. | "Fil 
a Make a Pgr. FD = to the triangle B, ſo a 42. t. 
& that the angle GFE may be equal to C. Pro- 
2X duce GF till FH be equal to the line given A. 
| thro? H = draw IL parallel to EF, which let b 31. 1. 
DE produced meet in the point I. let DG 
= drawn forth meet with a right line drawn from 
I in the point K. thre? K þ draw K L parallel 
to GH, with which Jet EF drawn out meet 
at M, and IH at L. Then ſhall FL be the Pgr. 
require. 1 : 1 
| For the Pgr. FL c= FD = B, dand the angle c 4. 1. 
MFH=GFE=C. Which was to be done. d 13. 14 


PROF. XLV. 
7 "ae 


& . TooOomng 


pon a right line given FG to make a Der. FL 
qual to a right-lined figure given ABCD, at 4 
W:ghti-lined angle given E. =. 
= '© Res. 
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* &— | | 
FE 34 Bol A, The = 4 1 | 
Reſolve the right-lined figure given into tri. 
2 44- 1. angles BAD, BCD. then a make a Pgr. FH = ñ; 
* BAD, ſo that the angle F may be equal to E. 
. Fl being produced, a make on HI the Pgr. IL: 
b 19. ax. BCD. Then is the Pgr. FL b = FE +IL c= mn 
e conſtr. ABCD. Which was to be done. _ x 


Schol. 


| . D 38 = 
Henee is eaſily found the exceſs, HE, wherebh © 
any right-lined figure, A, exceeds a lels right 8 
_ lined enz mel if to ſome right line, CO, 
both be applied, Pgr. DE=A, and DHB. 


PROP. . 


* 
4 * 
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MN \ 


EC Upon a right lin 
| given AD 10 deſcribe 1h 
| 83 ſquare AG 5 
art. + -5 OO 4 Erect two perpendi- 
N 5 Ry culars AB, DC, à equi 

b 3. v. | | to the line given AD 


e confly9. For, whereas the angle A + D c= 2 right, 
d 28. 1. therefore are AB, DC parallel. But they are allo 
e conſiv, e _ ; {perciore AD, BC are both paralli 


f 34. 1. an ; therefore the figure AC is 2 5 


ÞROMY 


3 gles , 
FB AC, the ſquare 
BE, which is made 
of the ſide BC that 
T ſubtends the right 
angle B AC it 
equal to both the 
ſquares 3G, CH, 
which are made 
of the ſides 43, 
AC containing the 
right angle. 
Join AE, and 


ä AD; and draw 
AM parallel to CE. „ | 
Becauſe the angle DBC a = FBA, add the à x2; ax: 
angle ABC common to them both; then is the 
angle ABD = FBC. Moreover AB B= FB, and 3 
BD B- BC; e therefore is the boy; ABD = b 29. def: 
BC. But the Pgr. BM 4 = 2 ABD, and the c 4. x. 
gr. d BG - 2 FBC (for GAC is one night line d 41. 1. 
b Hyp. and 14. 1.) e therefore is the Pgr. BM= e 6, ax. 
BG. By the lame way of argument is the Pgr 
= CM — CH, Therefore is the whole BEB 
= + CH. Mich was to be dem: 


WW This mott excellent and uſeful Theorem has 
We deſerved the title of Pythagoras's Theorem, be- 
cauſe he was the Inventer of it. By the help of 
which the addition and ſubſtra@ion of ſquares 
are performed; to which purpole ve the two 
following Problems. 88 f 
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The faſt Book 7 


To make one ſquare egua! 

to any number of ſquares | 
gwen. | 
Let three ſquares be giyen 
| Ir whereof the ſides are A B, BC, 
ACE. a Make the right angle 
E FBEZ having the ſides infi- 
J enite; and on them transfer 
BA and BC; join AC: then 

Then transfer AC from 

| to X, and CE the third fide 

= ” = givenfromB to E; join 
e 2. ax. 2 c = CEq + ABq-+ BCq. Which was to 

, gone. | | 


PROBLEM Il; 


Two unequal vight lines 
2 being given 435 BE to make 
a 7. equal to the diffe- 
1ence of the two ſquares of the 
given lines, AB, BC. 
£ From the center B, at the 
diſtance of BA, deſcribe a circle; and from the 
point C erect a perpendicular CE meeting with 
247. 1. the cireumference in E; and draw BE. a Then 
3.4. 3s 5030 C BCq+CEq. 5 Therefore BAg 


Which was to be done. 
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 .EUCLIDE's Elements, 
PROBLEM III. 


Any two fides of a right-angled 
triangle AB C being known, to 
find out the third, ; 
Let the ſides AB, AC en- 
compaſſing the right angle, be, 
J the one 6 foot, the other 8. 
8 Therefore, whereas ACq+ABq 
= — 36 = 100 =BCg, 
thence is BC=4/ 100 = 10. 4Þ 1. 
Otherwiſe, let the ſides AB, ® 
ESO BC be known, the one fix foot, 
A the other 5 * 
. ABq =100 — 36 = 64 =ACq, thence 47, T, 
7 = 7 64 = 8. Which was to be dem. 3 


PRO P. XLVNI, 


If the ſquare made upon one fide 
B 9755 en be 45 to fie 4 
| ſquares made on the other ſides © . 
of the triangle 43, AC, then 

FAC 


XI the angle comprehended un- 
D Ie der thoſe two other ſides of the 


triangle AB, AC, is a right angle, 
Draw to the point A in AC a perpendicular 


line DA=AB, and join CD. 


Now is 4 CDq=ADq + ACq=ABq+ACq a gz. x. 
—BOq. * Therefore is GD. Ant therefore * Ne the 
the triangles CAB, CAD are mutually equila- following 
teral. Wherefore the angle CAB Þ = 'CAD cTheor, © 
= a right angle, Which was to be dem. b 8. t. 


Schol. | c con iftr. 12 


We aſſumed in the demonſtration of the laſt 5 
. CD- BC, becauſe CDq was equal 

Cq : our aſſumption we prove by the fol- 
lowing theorem. 


1•˖ͤĩ 


a 
£ 7 ow" *4z 
_ 


. e oy 

- a 2a Arne £ 7 KT = 
HT, 4 

+ j . 


Te fot Book of, &c; 
THEOREME. 


1 are 11 
* | £qua 


b 8 EAB twice taken, and þ equal to the tri angle 
6. ax. 


46. 1. IK. Make LIT IK, and let LS be a equal | 
I. part to, LTq. Therefore is LS þ = NK =LQ. | ; 
© hyp d Which 5 abſurd. ee at *£4 8 


After the ſame manner any rectangles equila- 
teral one to another, are demonſtrated allo to 
be equal, . | | 


The End of the fiſt Book. 
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0 Definitions. 


2 nk — 


D | BY” i 

"of | * 

en 4 Þ : „ 

le JT 
ch I. \ Very right-angled Parallelogram AB 
m CD is ſaid to be contained unden 
1) two right lines AB, AD eompre- 
? hending a right angle, 

> Therefore Min you meet with ſuch 


as theſe, the rectangle undey B A, AD, or 2 ſhortneſs | 
ſake t N AD, or BA Xx AD (or ZA, for 


Z x A)there#angle meant itt hat which is contained 


I 


F | 3 2 K. 


. 71 
H / 
1 2 
| TIL Inevery Pgr. FHIK, any oneof thoſeparal- 
as which are about the diameter, together 
with its two complements is called a Gnomon. As 
the Per. FB + BI-j- GA (EHM) is Gnomon; and 
 Vhewife the Fgr. FB+BI+EM (GKA) is Gnomon. 


\ 
\ 


under the right lines BA, AD ſet at right angles. 


* INI 
8 7X . 24 
A 
2 9 ; 
* 


* 
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| becauſe A is not affirmed of all B, but only of 


— 2 8 9 ere: 
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2 Le Fro rigbt lines AF, AB, be 

given, and one of them AB divi- 

ded into as many parts or ſegments 
as you pleaſe; the rectangle com- 
prehended under the two whole 
= = rpht lines AB, AF, ſball be equal i 
zo all the retangles contained under the whole line 
AF and the ſeveral ſegments, D, DE, EB. 


a Set AF perpendicular to AB. Thro? Fa draw BW awa 
an infinite line FG perpendicular to AF. From A 
the points, D, E, B erect perpendiculars DH, EI, ther 
BG. Then is AG a rectangle comprehended un- T 


© b 19.ax.1, der AE, AB, and is b —_— the rectangles AH, Bt follc 


DI, EG, that is (becauſe DH, EI. AF care equal) WR of t 
to the rectangles under AF, AD, under AF, DE, WF line: 
under AF, EB. Which was to be dle. 
| Sc bol. 1 

If two right lines given be both divided into bow 


: 
. 


many parts ſoever, the ;produ# of ibe whole multi- 


plied into itſelf Mall he the ſame with that of the F 

parts multiplied into themſelpes. . any 

For let Z be = ATB + C, and Y = DEE; nun 

then, becaule DZ a = DA- DB-+DC, aid EZ Il tip! 

b 2. ax 5 ſhall ZV be = DA+DB-+DC+Ea+EB-+EC, 17 
Os Which was to be dem. © | | mu 
From hence us underſtood the manner of multiplying ly Tan 

compounded right lines into compounded. For you nun 

muſt take all the Rectangles of the parts, and they Ws atiu 

will preſent you with the Rectangle of the wholes. In 

But whenſoe ver in the multiplication of lines the 

into themſelves you meet with theſe ſigns — in- fi 


termingled with theſe , you muſt alſo have par- 
ticular regard to the figns. For of + multiplied 
into — arifeth — ; but of — into — ariſeth -., 
Ex. gr. let A be to be multiplied into B C; then 


a part of it, whereby it exceeds C, therefore AC 
wuſt renn in denied; ſo that the product * 


Fg 
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I EUCIIDE, Elements. SE 3 
be AB—AC. Or thus; becauſe B conſiſts of the | 
parts C and BC, * thence AB=AC+AxB-C, * x, 3. 
take away AC from either, then AB AC ABZ 
„C. In like manner if — A be to be multiplied 
into BC, then ſeeing by teaſon of the figure — 
chat A is not denied of all B. but only of ſo much 
as it exceeds C, therefore AC muſt remain affix- 
med. whence the product will be AB + AC. 
or thus 3 becaule AB = AC+A+B — C; take 
= away n and there will be — AB 
AC - Ax -B add AC to either, and 
tdere will be — AB AC=AxB—C 
| This being ſufficiently underſtood, the nine 
following Propofitions, and innumerable others 
of that kind, ariſing from the comparing of 
= 1ines multiplied into themſelves (which you 
may find done to your, hand in Vieta and other 
Analytical Writers) are demonſtrated with great 
facility, by reducing. the matter for the moſt 
part to almoſt a imple work, al „ 
Furthermore, , it appears that the product of & gg, ; 
any magnitude multiplied into the parts of any 1 
= number, is equal to the product of the ſame mul. 
tiplied into the whole number: As, A +7'A. 
= 12 3 * AxsSA+4A%X7A=44% 
12 A. Wherefore what is here deliver'd of the 
multiplying of right lines into themſelves, the 
= ſame may be underſtoed of the multiplying of 
numbers into themſelves, ſo that whatloever is 
& affirmed concerning lines in the nine following 
Theoreme, holds good alſo in numbers; ſeeing - 
they all immediately depend and are deriv 
JJ EEE 
2. ABR DP. 11 


Fes line Z be die 
r vided anj-wiſe into" two 
Sr OY parts, the rectangles cole 
| 3 1 5 , p 9 75 ee e, rin 4 
= ne Z and each of the ſegmentg. ars equal 0 
the ſquarg made of the whole Lins go "A \ | 


«+ 
* 1 

8 
5 > 

* „ 


21. , ſquare deſcribed on the ſaid} 


a 3-% Zu equal both tothe ; op made of the ſegments 


bz. 2. I ſay that Zq=Aq+Eq+2AE. For ZA a 
* . . AN AE, and ZE A Eq EA. Therefore whereas | 


8 _— * 9 re X 

| — — _ 9 * 5 at 4 * 

PRI "as 9 "4 9 r _ N IE 1 K , ds, 4 £ ” 

R N . N * , 8 
« Y % * . La 
. : N 
4 | 
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De fend Book of V“ 


I fa that ZA ZE Z4. For take BE; 


4 1. 2. 4 then is BA+BE=BZ, that is (becauſe BSZ] 7: 
AZE = q. Which was to be Fo 5:59 wy 
PROP; mt” i 4:0; WY: 
wm. 7 92 line Z be divided |? 3 
— — any-wiſe into two parts, the 4 
L - _ ey 5; ee under 1 405 

the whole line E and one of the ſegments E i egua!l 


ent E. CES 
I fay ZE=AE+Eq. a For EZZEA-+Eq. Þ 


PROP. IV. 


| — If a right line 2 be cut | 
DE >a wil into two parts, the 
| A. uare mads of the whole line | 


to the rectangle made of the 55 4, E, and the | 


A, E, and to twice a rectingle made of the parts A, E. 


ZA-\-ZE b = Zq thence is q=Aq —+ ny 3 
2 AE. Which was to be 4. 4 : 52 | 
£m Dd Otherwiſe thu; Upon the | 
ri 
A 


d 


ht line AB make the ſquare | 

,and draw the diameter EB; | 
through C, the point wherein 
Arthe line AB is divided, draw 
the perpendicular CF ; and 
B thro the paint G draw HI pa- 
JJ TT 
Becauſe the angle EHG =A is a right angle 

l 


d 4-c01-32« and AEB is half à right, e therefore js the re. 
I. mals angle HGE half a right angle. There- 
© 32. 1. fore B HE HG i that HF 
f 6. 1. 5 is the ſquare of the right line AC, After the 
6 341% ſame manner is CI proved to be CBq. Therefore 
h 29. def. AG, GD are rectangles der AC, CB. where- 
K 19.4. 1. fore the whole ſquare ADR AC CBq + 

| ACB. Wiich-nazio be dm, © © 


— 


 *F FUCLIDE'*; Element:. 
7 = | .Coroll. 
? 8 x. Hence it appears that the Parallelograms 
/ Zwhich are about the diameter of a ſquare are 
alſo ſquares themſelves. _ „„ 
2. That the diameter of any ſquare biſects its 
angles. . 
4 That if A = Z, then Zq= 4Aq, and  » 
Aq Zq. As on the contrary, if it be ſo | 
chat Zq — 4 Aq, then is A Z. 


zat 
* PROP. V. 


— Fo right line 4B 


be cut into equal 


| | C D \.__ - parts AC, CB, and 
1 into unequal parts, AD, DB, the rectangle compre- 
e 8 hended under the unequal parts AD, BD, together. 
Nc 8 with the ſquare that.1s made of the intermediate 
Ns BY part CD, « equal to the ſquare that" is made of the 


half line CB. 


E” ſay that * = ADB + CDq. 

425 i (CB. : . . 

+ © Fortheſeare Ja CDg+CDB+DBq+CDB. 2.4 2: 

be All equal. yCDq+5 CAT DB: 2 
I | CDq + d ADB, © P> 

8. This Theorem is ſomewhat differently ex- d f. 2. 

2 preſs'd, and more eafily demonſtrated thus; 4 

m Reftangle made of the 12 and the difference of two 

hy ines A. E, is equal to the difference of their ſquares, 

* For if A +E be multiplied into A E, there 


ariſeth PET" FA-—-Eq=Aq-Eq. Winch 
| "ES. .) .... Schob  / 995 . 
K UI If the line AB be di- 
E vided otherwiſe, (viz.) 
nearer to the _ of biſection, in E; Then 1s 
SEE CADE... | ORE ITY 
For if AEBq=CBq—CEq. and ADB a=CEqa 5. z. and 
Cg. Therefore, whereas CDq c- CEg, thence 3. ax, 
is AEB C, ADB, Which was to be dem. 1 
4 n - 
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The ſecond Book of 


x. Hence is ADq + DBq=AEq+E For þ 
b. 2. APq+DBq+2ADB>}=ABqb=—=A 

EBq 4- 2 AEB. Therefore . 2 AEB 
ADB. thence is ADq . DBq AEq . 854 } 4 
3 was 10 - dem. | 5 4B 15 | 
e 3. 0% L. Hence is 7 4 
= AEB — 2 ADB. ; 7 
PROP. VI. 


| If a right line 75 be di- 4 
1 LEAN n oi q Hes two equal parts, 
—_ _- 215 another right line E 


he w 
added to the ſame directly in one right line, then Fo mes 
refangle comprebended under the whole and the line | 

| added, (viz. 4 +E) andthe line added E, together 

with the ſquare _— 15 made of * the line A, i: 

mm fo th rt Aga 8 7 wn "Eq 0 1 5 

4 3 at + Aq(aQ:z2 A) + — Aq: 

| 2 1 4A 1A-+E. aFor, GTA 2 +E =2AqEq+AE- * 


Hence it follows that if 3 right lines E, E+ A, 

E A be in Arithmetical proportion, then the 
Rectangle contained under the extreme terms E, P's 
EA, together with the ſquare of the difference ben 
35 * to the 22 of the middle term f eget 


PROP. VL 


IF 4 right line. Z be Bei 
ded am- wiſe into o parts, | 
the ſquare of the- whole ling I 
2 8 with the ſquare made of one f the f. fil, 


| monts E, is equal to a double lang le com mad 
| under the whole line Z and the ſaid 1K ment E, to- 4, 
gether with the ſquare made of t ſegment 4. '? 
1 4 ſchar 29 +- Eq = ee For 
W3. 2. Eq 2 AE. and > ZE b Eq» 2 


2 2 AB. 5 was & 70 - be den. 


Corolt, 


3 - EUCLIDE's Elements. 4s b 
*  _. Coroll. | 
For Hence it follows that the ſquare of the diffe- 
＋ence of any two lines Z, E, is equal to the | 
= 2 Igquares of both the lines leſs by a double rectan. 
Bq. Ile comprehended under the laid lines. | 
& For 2 + Eq—2 ZE=AqzQ:Z-E. ,. 2. and 
P RO P. VIII. 3: ax. 
| Fa right line E be divided 


+. | -wiſe into two parts, the 
1 A 2 + ft e under 


t, 

Ee whole line Z and oN of the ſe 70 33 E four 

the times, together with the ſquare of the other ſegment : 
line A, is equal to the ſquare of the whole 2 Z X bod 

ther the ſe ſegment E 4 as one line Z E. 

„ i; 8 I fay that 4 ZE j- Aq = Q: Z+ E. For 

„ 2 ZEa= 24 Ed 17277 . Tie a 7. 2. and 
. A AGES = * 1 4 ic AX. 

> vas to i 14 41 1. 


PROP. 1X, 


A, r f a 7 g ne 4B 
the P . 2 into que? 
E, arts Ac, CB, and into unequal parts, AD, 

nce | 


ben are the ſquares of the unequal parts AD, DB, 
egether, dou dale to the ſquare of the half line AC, 
and to the ſquare of the 1 — 5 CD. 
I ſay that ADq+DBq=z 2 ACq+ « CDq 
WADq+DBq A = ACq + +2 AC r. 
But 2 ACD (b 2 BC GD) D bo AO 855 t, 
A, 8 Therefore ADq + DBq= 2 ACq 7.4. 
CDq. Which was to be dem. d a, ar. 
11 may. be otherwiſe deliver'd and more ea- 
N!ydementtrated thus; The aggregate of the - xa 
made ofthe ſum and the difference of two right lines 
„E, is equal to the double of the ſquares made 


ines. | — 
Ik AE a=A = 2 AE. and Q: 42 BO 

= Aq+Eq — 2 AE. Theſe added ger þ oh A 3 
d oo 2 Aq + 2 Eq. Which was tobe dem 


PROP, 


2 _— * 

8 — 5 — he = * —_ 

- — — — — . 
—————— —— — - —— n — 
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R _ __ — 
8 * — ave PR 
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0 oy 
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k 3. ax. the [quare AH = GC, that is, AGTS 


* Er 8 oa BE 2 | 
e626. 222 
1 "1 *. 4 " 4 
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Me ſecond Book of 
PRO 155 X. 3 £4 
3 Ff arigbt line Abe di. 
2 _yided into two equal parts, 
8 An another line be added 
zn a right line with the ſame, then is the ſquare of 
#he whole line, together with the added line, (as be- 
ing one line,) together with the ſquare of the added 


ö 2 £ 
8 5 


line E, double to the "fp of A and the added 


line E, taken as one line. 


8 4. 2. I ſay that Eq: A+E, i. e. « Aq+2 Eq +2 | I 


cor. 42. AE =2Q: * A+2Q:;: EA E. For 2 Q: 2 1 
£42 ABS A Aq And z Q: 2 AEC Aq 
zEq+2 AE. Which was to he dem. N 
6 — | o cut. a right line 
e * | /s . given AB in point G, 
* — E. ſo that the TeFangle 
1 


comprehended under the 
whole line AB, and one 


be equal to the ſquare 
F that 75 made 0 the other 1 
ſegments AG. I 


4 46. . Upon AB a deſcribe the ſquare AC. + Biſea , 


b Io. I, the ſide AD in E, and draw the line EB; from the 
| line EA produced take EF=EB,, On AF make 
the ſquare AH. Then is AHAB BWG. 

For HG being drawn out to L; the rectan- 


©6.2, gle DH + EAqc=EFqd =EBqe*BAq+EAg. 


d conſtr. Therefore is DH f = BAq = to the ſquare AC. 
e 47. 1. Take away Al common to both, the ns”: 


es 


Which was to be done. BS... 
This N cannot be performed 
26. 13. numbers; for there is no number that can be 

lo) divided, that the product of the whole into 


one part ſhall be equal to the ſquare of the other 
art. | f = 
a PRO. 


* 


of the ſegments BG ſhall 2 | 
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EUCLIDF's Elements. 
1 „ N a | 
n obtuſe-angled triangles, AB 

the ſquare that 1 made of the h 

' AC ſubtending the obtuſe angle ABC 
ig greater than the ſquares of the 

7 D ſides BC, AB that contain the obtuſe 
angie ABC, by a double rectangle contained uuder 
== one of the fides BC, which are about the obtuſe anglp 
Az, on which fide produced the perpendicular AD 
falls, and under the line BD, taken without the 
triangle from the point on which the perpendiculan 

AD falls to the obtuſe angle ABC. 3 | 

I py that 3 + 2 CB x BD. 


For theſe are a CDq + A 1.1. 
all equal. 5 CBq + 2 CBD +BDq- ADg. b 1 t. 
,CÞq + 2 CBD + c AB q. e 47-F. 
Scholium. | 


1 


Hence, the ſides of any obtuſe angled triangle ABC 
being known, the ſegment BD intercepted betwixt the 
perpendicular AD and the obtuſe angle ABC, as alſo 
= 7he perpendicular it felf AD ſhall be eaſily found out. 


Thus. Let AC be 10, AB 7,CB 5. Then is ACq 
100, ABq 49,CBq 25. And ABq+CBq=74. Take 
dhat out of 100, then will 26 remain for 2 CBD. 
he Wherefore CBD ſhall be 13; divide this by CB 
J, there will 2 J be found for BD. Whence AD 
will be found out by the 47. T. 
f E RO P., XIII. 58 
A In acute- angled triangles ABC, 
X the ſquare made of the fide AB 
ſubteuding the acute angle ACB, 
is leſs than the ſquares made of 
the ſides AC, C N | 
the acute angle ACB a double 
rectangle eontained under one 0 
the fides BC, which are about the acute angle AC 
on which the perpendicular AD falis, and under the 
| line DC taken within the triangle from the perpendi- 


eular H 39 ibi acute angle 468, 1 


* 


K n 
r 


* 9 " an * 3 ped Wh. — Py . 7 PEN * n 0 * * 9 9 9 * , Sad tees A Tete * 
een * . ²˙ A A W — f 
„ * * * 7 
„ N . 
6 ' 
_ ” ” 6 IR 1 4 
2 

y e [eco . C 


I fay that ACq + = AB - 2 BCD 
1 Wan : 


2 47. t. For theſe are ) 4 Aba + DCq * 588 Ig 4 
b 7. 2. equal. b ADq + BDq + 2 BCD. E 
EF 1 « ABq-i-2BeD. \ i 


| oroll. | | : i 
Hence, The fides of an acute-dngled triangle ABC | 
being known, you may find out the ſegment DC inter-. 
cepted betwixt the perpendicular AD and the acute 
angle ACB, as alſo the perpendicular it ſelf 1D. 
; Let Ag be 13, AC 15, BC 14. Take ABq(169) 
from ACq + BCg, that is, from 225+196=4z1, | 
Then remains 252 for 2 BCD. wherefore BCD 
will be 126. divide this by BC 14, then will 9 
be found out for DC. From whence it follows 
AD g=: 225 — 81 =1z. 9 


1 


— 2 B 
To 54 a ſquare ML equal to a right-lined figure 
wen 4. Fo 5 | 

2 45. 1. q Make the rectangle DBA, and produce the 
reater fide thereof DC to E, fo that CF CB. 
b ro. 1. 6 bife& DF in G, about which as the center at 
the diſtance of GF deſcribe the circle FHD, and 
5 draw out CB till it touch the circumference in 
*246, 1. H. Then ſhall be CHq = MLS A. 
c conſlr, For let GH be drawn. Then is Ac DB 
ds. 2. and DCF d =GFq — GCqe = HCqe=ML 
3. ax» Which was to be done. 8 
e 47. l. and Wee 


mk of the ſumi Book, 
THE 


IEocripz- ELL 


bs. Definitions, 


oy circles (GABC, HDEF) are 
uch whole diameters are equal; 
or, from whoſe centers right lines 
drawn GA, HD, are equal. 


hg: 


II. A right line AB is ſaid 
to touch a nn FED, when 
oe, the ſame, and being 

rodueed, it cutteth it not. 

The right line FG cuts the 
circle FED. 


in. Circles bac, ABE Ind alſo O, ABE) 
I * | WE 


Tbe third Book We 


are ſaid to touch one to the other, which touch, 
but cut not one the other. 
The circle BF cuts the circle FCH | 
＋ IV. In a circle GABD, 
right lines FE, KL are ſaid 
to be equally diſtant from 
the center, when per- 
pendiculars GH, GN 
drawn from the center G 
to them are equal. And 
/ | that line BC is laid to be 
DL furtheſt diſtant from it, on 
* whom the greater perpen- 
B dicular Gl talliss. * 


N 


V. A ſegment of a cit- xX 
> cle (ABC) is a figure con. : 
tained under a right line 
AC, and a portion of the 
cyrcumference of a circle} 
- ABC. 


D 7 

VI. An angle of a ſegment CAB, is that ar 
gle which is contained under a right line CA} 
and an arch of a circle AB. #55 | 
VII. An angle ABC isfaid to be in a ſegment 
Ac, when in the circumference thereof ſome 
point B is taken, and" from it right lines Ah 
CB, drawn to the ends of the right line AC} 
which is the bale of the ſegment ; then the av] 

le ABC contained under the adjoined lines Ab, 

CB, is {aid to be angle in a ſegment. 


VIII. But when the right lines AB; BC con ente 
prehending the angle ABC, do receive any pets that 
phery of the circle ADC, then the angle ABC F; 
is ſaid to ſtand upon that periphery. G be 

. on. Ca, EC! 
g | Ther 
cot 


. ; It 
As 4 : 
N 4 


7 2 , FOI” vo * 88 . a . — 
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EUCLIDE': Elm 


ents. 


ch, is when an angle ADB is ſet at 
the center Dof that circle ; name- 
D. ly, that figure ADB, comprehend- 
410 ed under the right lines AD, BD 
om! containing the angle, and the part 
per. of the circumference received by 
N them AB. | 
4 3 
And N 
be 
on 
elt. | 
APC DV F 
- | XN. Like ſegments of acircle (ABC; DEF) ate 
line hole which include equal angles (ABC, DEF;) 
the or, in whom the angles ABC, DEF are equal. 
— ;p or. 1. 
3 To find the center F of a 
01 1 - 5 cucle given ABC. j 


Draw a 1ighr line A C 
any-wiſe in the circle, which 
biſect in E, thro' E draw a 
98 DB, and bi- 

ect the ſame in F, the point 
CF ſhall be the center. 

Ik you deny it, let & a point 
* without the line DB be the 
center, (for it cannot be in the line BD, ſince 
that cannot be divided equally in any point but 
F;) let the lines GA, GC GE drawn. Now if 


IX. A ſector of a circle (ADB) i 


G be the center, 4 then is GA=GO, and AE=-a 


Fr 


t5:def.t. 


EC by conſtruction, and the fide GE common. bb 8. 1. 
Therefore are the angles GEA, G EC equal, and c 10. def. t. 
c conſequently right. d Therefore the angle d 12. ax: 
GEC==FEC:  eFhich e. ax; - 
„„ - "D'S Coroll. 


*, N 1 N * Kun 
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12 | 
1 | Coroll, = 
Hence, if a right line BD biſect any right 
line AC in a At right angles, the center H 
ſhall be in the ling BD that euts the other. * 


ndr. The center of a circle is eafily found out byapplyi 

7 acg. the top of a A the pens wrongs chro bo 
if the right line DE that joins the points D, E, ner 
in which the ſides of the ſquare OD, QE cut 
the circumference, be biſected in A, the point A EC 
ſhall be the center. The demonſtration whereof EF 
depends upon Prop. 31. of this Book. | Ih; 


panty bf 
PROP. I. Sf 


Tf in the circumference of a cir- | 
cle 645 any two points A, B be ny 
taken, the right line AB which H 
Joins thoſe two points ſhall fall ele 
%  / within the ciicle, | 2 & 
A Take in the right line AB 

any Jaane D; from the center 8 
a 15. def. t. C draw CA, CD, CB. Becauſe GA a — CB, 
b 5. 1. therefore is the angle A — B. But the angle 
C 16. 1. CDBc A, therefore is CDB c B, therefore 
d 19.1. CB de CD. But CB only reaches the circumte- | 

rence, therefore CD comes not ſo far; where. 

fore the point D is within the circle. The ſame 

may be proved of any other point in the line AB. 

And therefore the whole line AB falls withi 

the circle, Which was to be dem. o 

; . " OY0%, 


> in, 


ht 


ter 


it cut it not, it touches bur 


Hence, if a right line to; 


gþ a circle, ſo that 
Mone point, 


PROP. III. 


EUCLIDE'; | Elements. 


line BD drawn thro the center, 
biſeF any. other line AC not 
drawn through the center, it ſhall 
aifo cut it at right angles in F: 
] dna if it cuts it at right 
3 angles, it ball alſo biſect the 

| C 

4 From the center E let the 

lines EA, EC be drawn. 


EC, an 


Which was to be dem, 


= Hyp.2. Becauſe EFA e = EFC, and the angle e 
AF f —ECF, and the fide EF common ; g , 


therefore is AF FC. Therefore is AC cut into 
two equal parts. Which was to be dem. 
; Coroll. | | 
Hence, in any equilateral or Iſoſceles trian- 
gle, if a line drawn from the vertical angle bi- 
e& the baſe, that line is perpendicular to it. 


And on the contrary, a perpendicular drawn 


from the vertical angle biſects the baſe. 
FLO Iv. --» 


If in a circle ACD two right 
lines AB, CD cut thro) one 
another, yet neither of them 


E paſs thro* the center E, then 
neither of thoſe lines are divi- 
A | ded into equal parts. 


For if one line paſs thro? 
r 


3 


in a circle EAC 3 right 


r. Hyp, Becauſe AF a — FC, and EA T a hyp. 
3] the fide EF common; the angles EFA, b 15. def. t. 
| EFC & ſhall be equal, and d conſequently right. G g. 1. 


8. 47 
te. def. t. 
wp. and 
2. ax. 
. 
8 26. 1. 


The third Book of 
the center, it appears that at cannot be biſected 
by the other; becauſe by Hypotheſis, the other 
does not paſs thrakkthe center. 1 | 

Ik neither of them paſs thro? the center, then 
from the center E draw EF.; now if AB, CD 

23.3% were both biſected in F, then a would the an- 

bo. a. Be EFB, EFD be both right, and conſequent- 

n Iy equal. b Which is abſurd, 2 855 


PROT, V. 
1 Ff two circles B AC, 
— B DC cut one the other, An 
tßey ſhall not have the tha 
ame center E. gre 
For otherwile the lines onl 
ay E B, EDA drawn from the 
2 E the cemmon center , ea, 
Would DE be a = EB ] 
a — EA. bWhich it FL 
abſurd. 1 
wa 
= PROP. VI. | | 
* fs i a | 5 FE ant 
| Tf two circles BAC, 53 DE, bal 
1nguardly tough one the other (in 
B) they have not one and ihe WI 
ſame center F. | BC 


For other wiſe the right lines 

- FB, FDA drawn from the cen- th 
2 15. def. I. — ter F, would be FD a = FB | 
b 9. ax. a == FA, h Which is abſurd, G 


PROP, 


of a circle, ſome point G be 3 

taken, which is not the center : 4 

of the circle, and from that © I 

point certain right lines GC, 3 

GD, GE fal on the cir- L 

cle, the greateſt line ſhall be : 

that (GA) in which 1s the b 

center F; the leaſt, the re- ; 

mainder of the ſameline (GB) ; 

And of all the other lines, the line G C neareſt to J 

that which was drawn thro* the center is always 3. a A» 

greater than any line. farther removed G D; and 32 
only two lines are equal GE, GH, which fall upon 
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PROP. VII. 
If in 4 B the diameter 
To 


the circle from the ſame point, on each fide of the 
leaſt GB or of the greateſt GA 

From the center F draw the right lines FC, 
FD, FE; and a make the angle BFH=BFE. a 23. 1. 
1. GF = FC (that is GA) a c GC. Fhicha 20. 1. 
was to be dem. N | 7 

2. The fide FG is common, and FCB = FD, b 15.def.r. - 


and the angle GFC c -GFD ; 4d wherefore the c 9. df. 
baſe GC c- GD. | , ao $f; d 24. 1. 8 

3. FB (FE) e > GE -+ GF. f Therefore FO, e 20. 2 
which is common, being taken away from both, f 5. ax. 2 
BG -2 EG. | 


4. The fide FG is common, and FE=FH,and 
the angle BFH g = BFE; h Therefore is GE g conſtr _ 
GH. But that no other line GD from the point h 4. 1 
G can be equal to GE, or GH, is already pro- p 
ved. Which was to be dem, ed — 


PROP. 


d 5. ax. 
E 21. 1. 


C20. 1. 


4 p 9 9 . 9 
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The third Book of 
L628. If fome point 4 be 
taken without a circle, 
and from that point be 
drawn certain right lines 
AI, AH, AG, AF to the 
circle, and of thoſe one 
Al be drawn through the 
center A, and the others 
any-wiſe'; of. all thoſe 
lines that fall on the 


ference , that is the 
greateſt AT which is 
— drawn through the cen- 
IL ter; and of the others, 
that which is neareſt (AH) to the line that paſſes 
2 hroug h the center is greater than that which is more 
diſtant 48. But of*all thoſe lines that fall on the 
convex part of the circle, the leaſt is that AB 
which is drawn from the point A to the diameter 


II; and of the others, that (AC) which is neareſt 


to the leaſt, is leſs than that which is farthey diſtant 


AD. And from that point there can be only two 
| ono: right lines AC, AL drawn, which ſhall fall on 
7 


e circumference on each ſide of the leaſt line AB or 
of the greateſt kk... 0 
From the center K draw the right lines KH, 


AKL = AKC. 5 5 

1. AI (AK + KH) a AH. „ 

2. The fide AK is common, and KH = KG, 
and the angle AK HS AKG; 5 therefore 
the bale A H c AG. hg 

3. KA c AKC CA. From hence take 
away KC, KB that are equal; then will remain 


_ KG, KF, KC, KD, KE. and make the angle 


ABJDAG -... 

4. AC + CKemAD -+ DK. From thence 
take away CK, I hat are equal; then re- 
mains AC f NY 


concave of the circum- 


| EUCLIDE'; Elends * « 7 '2 1 | 


s. The fide KA common, and KL = KC, 
1 the angle AKL g AKC; 5 therefore conſtr, 
LA - a CA. But . no other pl ine 8823 . 
de drawn equal to theſe, wa ee above. 15 
Therefore, Se. K 8 F 


PROP./ IK. 55 | 


Ff in a weeks 'BCK a point 4 

be taken, and from that point 

more than two equal right lines 

4B, AC, AK, drawn to the cir- 

cumference, then is that point A 

the center of the circle. ; 

For a from no point with- 4 7+ 3+ 

© - out the center can more than | 
K two night lines equal be drawn 

to the circumference. Therefore A is the cen - - 

ter. Which was to be. dem. | 25 


PROP. X. 4 
1 cirde TAKBL | 


cannot cut "another cir- 0 
K. cle TEKPFEL in more | Þ 
than two points. A 
Let one circle, if it 5 
may be, cut the other 
in three points, I, K, L, 
and IK, K L being 
join'd, let them be bi- 
ectec in M and N. 
aà Both circles have 
their centers in their perpendiculars MC, NH, 
and in the interſe&ion of thoſe: perpendiculars, b 
which is O. Therefore the circles that cut each ” 3 
other have the ſame — oe, is falſe, 4 * 
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PROP. N. 


A If two circles GADE, 
mn PF ABC touch one the 
other inwardly, and thei 
centers be taken G, F; 
a right line FG joining 
their centers, and pro- 


— 


FJ 


| of contact of the circles. 
C If it can be, let the 
right line FG produ- 


ced cut the locks? in ſome other point than A. 


ſo that not FGA,but FGDB fhall be a right line. 


2 1747. 1. Let the line GA be drawn. Now, becauſe GD a} 
b 7. 3. GA, and GB b<GA (ſinee the right line FGB 
| paſſes throu h F the centerof the greater circle) 


4 - therefore i is GB 2 GD. c Which is abſurd, 
PR OP. XII. 


If two circles ACD, BCE touch one the other out- 
wardly, the right line AB which joins their center 
A, E, ſhall paſs thro' the point of contact C. 
If it may be, let ADEB be a right line cut- 
ting the cireles not in the point of contact C, 
but in the points D, E; draw AC, CB. then is 


20. 1. AD + EB (AC + CB) 4 ADEB. bo FO 
b 9. aa 3s @bjurk. - 


PROS 


3 duced, all cut the ci. 
E cumference i in A the point 


A 


EUcCIID E, Elements, 
PROP, XIII. 


A circle 
CAF cannot 
touch à circle 

3 AH ͤin more 
points than ong 

A, whether it 
he inwardly or 
outwardly. 

x. Let one 
circle (if it can 
be) touch ang» 
ther in two 

points A, H, aa IT. 3, 
hen will the 
| right line CB 
| „ that joins the 
centers, if produced, fall as well in A, as H. 
Now becauſe CH CA, and BH -CH, there- b 15. def. 1. 
fore is BA (c BH) & CA. d Vhich is abſurd. 1. def. x. 
= 2. If it be ſaid to touch outwardly in the point 9. ax. - 
E and F, then draw the line EF, e which wille 2. 3. 
be in both circles, Therefore thoſe circies cut 
one the other; Which is againſt the Hyp. 


PROP. XIV. 


Ina circle E4BC equa? 
right lines AC, BD are e- 


CUt- 

ter; ually diſtant from the center 
7 and right Her 40, BD 

ut- which are equally diftant from 

0 the center, are equal among 

n is themſelves. 

5100 From the center E draw 


| © ÞD the perpendiculars EF, EG. 
4 which will biſect the lines AC, BD. join EA, EB. a 3. 3. 
L 1. yy. AC ZBD. therefore AF B= G. * b 7. aæ. 
* | . 3 (#] : 


* 


a 3 5 . ” * 
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of the. 
acute 
the c11 


£4 1 5 | 1 
60 The third Book of 
ſo EA=EB. therefore EFq ce = EAq—AFq= 

c 47.1. & EBq—-BGq c = EGq. d Therefore FE = EG. 


3. ax. -2.Hyp.EF= EG. Therefore AFqc=EAq—EFq angle. 
d ſch. 48.1. =EBq—EGq=BGq. Therefore AF d GB, and J.! 
e 6. ax. e conſequently AC BD. Which was to be dem. 5 1 
PROP. XV, | than 

In a chele GAB C Hangle 

the oveateſt line is 4D to the 

the diameter; and of all ſo th 

other lines, that line FF, ¶ ther! 


which is neareſt to the 2. 
center G is greater than BA c 
any line BC farther diſtant ll than 
from it. BAE 

1. Draw GB and GC, line 
The diameter A D (4 3. 


4 1 5. def. r. 


bat. | GB. GC) b BC. uit, 


2. Let the diſtance GI be H. TakeGN= PDA 
GH. Thro' the point N draw KL perpendicularly angle 
to GI: Join GK, GL. Becauſe G GB, and GL 


e 24. 1. * GC, and the angle KGL -BGC ; c there- H 
Tor 


e is KL (FE) BC. Which was to be dem. | _ 
| | | ang 


PROP, XVI. t 


D A line CD may 
1 aun from the 

extreme point of 
= the diameter H A 
of a circle BALH, 8 
perpendicular to the 

ſaid diameter, ſhall | 
fall without the 
circle; and between | 
the ſame right line V 
and the circumfe- 
rence cannot be the 
drawn another line to 4 
AL. And the we 

0 


: ** * p - K " " F . j Loa at ot oth Aa bd 2 , + haz W A 
r e Sr 0 8 9 n rern 8 * 93 hs . 3s "MY 
N & 2 v0 2 7 * * 5 4 deg 1 4 2 7 9 + A # 
\ o * 2 * £ Toy! * * "M1 Rn * 2 * * 
* - * * 1 * N * F 9 77 F - I * I * 7 
” 8 N 1 4 


EUCLIDE's Elements. 61 4 


the ſemicircle BAI, is greater than any right-lined 
— hs 25 BAL; and the remaining angle without 


| the circumference DAI is leſs than any right-lined | S 
Fo angle. | ** RR To” I 
wh 1. From the center B to any point F in the © 


I rightline AC, draw the right line BF. The fide 
BY roy Fe right angle BAF is a greater a 19. r. 
than the fide BA which is oppoſite to the acute 

| angle BFA. Therefore whereas BA (BG) reaches 

'D to the circumference, BF ſhall reach further; and 

all MR ſo the point F. and for the ſame reaſon is any o- 

E, ¶ ther point of the line ACplacedwithout the cirele. 

the 2. Draw BE perpendicular to AL. The fide 

an BA oppoſite to the right angle BEA is greater b rg. 1. 

nt khan the fide BE which ſubtends the acute angle 
BAE; therefore the point E, and ſo the whole 

line EA falls within the circle, 

* 3. Hence it follows that any acute angle, , to 

vit, EAD,, is greater than the angle of contact 

Dl. and that any acute angle BAL is leſs than the 

ly angle of a ſemicircle pen Whichwas to he dem. 

1 Coro. | 2 hq | 

re- Hence, A right line drawn from the extre- 

mity of the diameter of a circle, and at right 
angles, is a tangent to the ſaid circle. 
rom this Propoſition are gathered many Pa- 
radox and wonderful Conſectaries, which you 

D may meet with in the Interpreters. | 

he "x PR * XVI. 5 

of E rom a point given A to 

7 | draw a * Une AC which 

Hall touch a circle given DB. 

| From D the center of the 

'\Icirclt given lat a line DA 
cutting the circumference in 
B, be drawn to the point 

given A; from the center D 

| © ſcribe another circle thro? 
the point A; and from B draw a perpendicular 

ne to AD, which ſhall meet with the circle A 

: | t 


— — 


= — = \ = —— 
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Ie third Book of 
the point E; and draw ED meeting with the 
circle BC in the point C. Then the line drawn 

from A to C ſhall touch the circle DBC. 

a r5.def.r. For DB a = DC, and DE a = DA, and the 

b 4.1. angle D is common; h therefore the angle ACD 
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e cor.16.3. EBD and right. t Therefore AC touches the cir- | 


ele in C. ich was to he done. 


PRO P, XVIIL : 


a circle FEDC, and from the 
center to the point of contact 
E a right line FE bs drawn; 
that line FE ſhall be perpendi- 
cular to the tangent AB. 

If you deny it, let ſome 
other line F G be drawn 
from the eenter F perpendi- 
cular to the tangent, and 


LL 


a 2, def. 3.4 _— the circle in D. Therefore, whereas | 


Ef 163, the angle FGE is ſaid to be right, ; thence is 
d cor.17.1, the angle EEG acute; c ſo that FE (FD) c+ 
d „dx. 8 4 » . 5 
ons pP RO P. XIX. | 

yn If any right line AB touch 


contact C a 155 line CE be 
erected at right angles to the 
| tangent, the center of the 
J circle ſhall be in the line CE 


ſo erected. 


Wy” >: EY 


2 > 

. [7 48 7 
= + 8 
= TY 


ie you deny} 


« center be without he lint 
| CE in the point F; and from F to the point of 
* 18.3. contact let FC be drawn. Therefore the angle 
a IT. ax. *FCB is right, and a conſequently equal to the 

b 9: ax. angle ECB, which was right by Hyp. 5 Vic 
| | | IS abſurd; F ky 


PRO P. 


of If any ri ht line AB touch | 


* circle, and from the point of 


4 * een 1 * I" -3 Py — _ " N „ — 2 * 
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EUCLIDE's Elements. 
PROP. XX. 


In a circle DABC, the angle BDC at the center ie 
double of the angle BAC at the carcumference, when 
the 2 arch of the circle BC is the baſe of the angles. 

Draw the diameter ADE. The outward angle 
BDE a DAB = DBA b — 2 DAB. Likewile a 32. 1. 
the angle EDC = 2 DAC. Therefore in the firſt b 5. 1. 
caſe the whole angle c BDC = 2 BAC. and in c 2. az. 
the third caſe the d remaining angle BDC = 2 d 20. ax: 


BAC. Which was to be dem. 
Te PR.OP. XXI. 


In a circle EDAC, the angles DAC and DBC 
3 are in the ſame ſegment, are egual one to the 
otber. =: 

1. Caſe: If the ſegment DABC be greater than a 
ſemicircle,from the center E draw ED, EC. Then 
is twice the angle A a=E a= 2B. V. V. to be dem. a 20, z. 
2. Caſe, If the ſegment be leſs than a ſemicircle, 
then is the ſum of the angles of the triangle ADF 
equal to the ſum of the angles of the triangle BCF. 
hom each let AFD be taken away 5 * 2 b 15. 1. 

a 9 
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c By the 1. BFC, and ADB c=ACB belikewife taken away, 
caſe, then remains PAC DBC. V. V. to be dem. 


PRO 3. XXII. 2 2 
Te angles ADC 
ABC of a quadrilateril | 
figure ABCD defcribu 
in a circle, which an 
oppoſite one to the ot he, 
are equal to two right 
angles. | | 

raw A C 5 B D, | 
The angle AB CA 
a 32.1. D BCA + BAC a =2 
bi 1 right. But BDA b = 
c 1. aæ. BCA, and BDC þ = BAC. c Therefore a BC + 
ADC= 2 rightangles. Which was to be dem. 
WO | „ 
* See the 1. Hence, If one ſide * AB of a quadrilateral 
following deſcribed in a circle be produced, the external 
Diagr. angle EBC is equal to the internal angle ADC, 
| which is oppoſite to that ABC which is adjacent 

to EBC, as appears by 13. 1. and 3. ax. _ 
2. A circle cannot bedeſcribed about a Rhom- 
dus; becauſe its oppoſite angles are greater or 
leſs than two right angles. 


Schol. Ri, 
If in a quadrilate- 
ral ABCD the angles 
— 4A and C, which are 
oppoſite , be equal 10 
two right, then a circle 
may be deſcribed about 
that quadrilateral. hie 
For a circle will Ne 
or thro? any three 

angles (as ſhall ap- | 
. MS; 4.) I fay Ther 


| 8. 


"jp 


that ſhall paſs thro? A the fourth alſo of ſuch * 
, U 


* 


. ” 1 are Oo * nn 
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EUCLIDE's EIents. 65 
2 quadrilateral: For if you deny it, let the cir- . = 
cle paſs thro* F. Therefore the right lines BF, 4 
FD, BD being drawn, the angle C . Fa g 2 2 21. 3. I 
right 6 = C + A wherefore, A cis equal to F, b byp. 

4 Which is abſurd. eee . . 


. | d 21. r. AF 
PROP. XXIII. | | 


5 Two like and whequal K- 
ments of circles ABC, ADC 


. cannot he ſet on the fame 
"$8 | L. line &, and the ſame 
. thoreb t 8 
For if they are ſaid to be like, draw the line 
Ich cutting the cixcumference in D and B, 
join AB and AD. Becauſe the ſegments are 
_—_ like, 2 therefore is the angle ADC = a to.def.z, 
A 
ral 


C. V Which is abſurd. b 16. T 
UM rxop. xiv. 
ent 3 


f Like ſegments 
\ 4 des © BC, 
DEF upon equal 
riglit lines AC, 
DF, are equal one 
to the ot her. 
The haſe AC 
_ 8 the 
gree with it, becauſe Ac DF. Therefore the 
tegment ABC ſhall agree with the ſegment — 922 
wn or Withe 


1 % oy Which 8. n 
. 
* Py tc 4 LEA 
+ NG 48 , 


E "PROP; 


i — 5 The third. Book a 
;o. Xv. 


A ſegment of a cirele ABC 
1 win to deſcribe th 
whole circle whereof that ws. a 
ſegment. 
Tet two right lines be 
drawn AB, BC, which bi- 
ſeect in the points D and . 
pen D and E draw the perpendiculars DEF, Ef 
meeting in the point F. I lay this point ſhall 
| be the center of the cirele. 
a cor. 1.3. For the center ſhall be as well in a DF as; 
FE, therefore it muſt be in the common point 
F. Which was to be 285 5 


In ala 8 GABC, HDEF, Fa ge 


ſtand upon equal parts 0 the circu mference, 
DP; whether thoſe angles be made at the centeri, 

G, H, or at the circumferences, B, E. | 
Becauſe the circles are egual, therefore i is GA 
— HD;: nd 8 HF; alſo by H otheſis 
a „. 1. the angle G = H; d therefore AC — DF. 
b 20. 3. Moreover the angle BUS G T HDI. 
c hyp. & Therefore the ſegments ABC, DEF are like, 
d to. def. 3. and e conſequently equal, 7 whence the remain. 
e 24.3. ing ſe gn alſo. AC, DE are u Whit) 


f 3. ax was 10 * dem. 


1 | Coral 


wheth 
circun 

Fo 
be C 
arch. 


the a1 
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EUCLINE s Elements. 


= Os. on . 
In a circle ABCD let an arch 
AB be equal to DC; then ſhall 
AD be parallel to BC. Far the 
right line AC being drawn, the 


fore by 27. 1. the ſaid ſides are 


5 equal circles 
6 HDEF, the 
angles ſtanding upon 
equal parts of the 
e a6 . 
F DF, are equal be- 
W m tween themſelves , 
whether they be made at the centers G, H, or at the 
circumferences, B, E, . 
For if it be poſſible, let one of the angles AGC 
be = DHF, and make AGI=DHE. thence is the 
arch Ala = DF b = AC. Which is abſurd. 


angle ACB a = CAD; where- à 26. 3; 


4 26. 3: 
b Vyp. 


Sc hol. 5 e 9. d&. 


E A. A rieb line EF, which 
5 | * i — being drawn from A the 
GEN = middie point of any peri- 
| pbery B C, toucheth the 
circle, is parallel to the 
f I right line BO fgubtending 
. She [aid eee 2 
| From the center D 
draw a right line DA to 
* | | the point of contact A, 
— And join DB, . 
The fide. DG is common, and DB=DOQ, and 


ch 


/ 40 


2 


the angle BDA Ar CDA, bec auſe the arches N a 27; 31 


E 2 j 


T He EB ot 


, 9 

WEIR Ay * * * * R 1 L Vw 2 F 

wn wem f 9 N 
I N * wy . "x n : * 4 1 l * 4 , 1 


ZE b hyp. CA are b equal) therefore the angles at the ba, 
e 4.1. DGB, DGC are c equal, and d conſequent) 
d 10. def. 1. right; But the inward angles GAE, GAFar 
e byp. allo e right, f therefore BU, EF are parallel 
f 28. 1. Which was tobe dem. n 


PROP. XXVIIL - 


In equal city 
643 6 ＋7 5 EF Fer 
equal right line: A Non; 
F cut off equal pam 
"wh the circumferent, 
” *zthe greateſt ABC + 
3 ; | wa to the greate| 
DEF, and the leaſt AIC to the leaſt DXF. 
From the centers G, H draw GA GC, & HD, Hf 
a pp. Becauſe GA=HD, and GC g HF) and AC g 
b 8. 1. — DE, b therefore is the angle G = H; c whence 
c 26. 3. the arch Al C DKE; d and ſo the remaining 
d 3. ax. arch ABC = DEF. V bich was to be dem. 
But if the ſubtended line AC be c or - than 
DF, then in like manner will the arch AC be 


cor > than DF. Mora 
PROP. XXIX. = 
Sa. Fr 


In equal circle p 
GABC, HDEF, equi if ne; 

right line 05 4 5 
ubtend equal periphe- 
2 — 50, DEE. BAC 
| 2 ak Draw the lines furt] 
GA, GC, and HD, HF. Becauſe GA — HD, ;-.. 
| and GC —= HF, and 3 the arches AC, DF Se 
a p. are a equal) the angle G5 = H. c therefore is BAC 


b 27. 3. the baſe AC = DF. Which was to be dem. 
c 4.1. This and the three precedent Propoſitions may W pher 
| be underſtood allo of the lame circle. bo 


PROP. 
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EUCII DE. | Elliperts. 


r 
Do cut a periphery given ABC 


into two equal Parts. 9 

Draw the right line AC, and 0 4 

biſect it in D; from D draw a ; w 

O perpendicular DB meeting 1 
with the arch in 8. it ſhall biſect the ſame. 5 3 
For join AB, and CB. The fide DB is com- q 


„von, and AD a—DC, andthe angle ADB Y — a conſtr. 
„Cb. c therefore AB = BC; d whence the arch b 12. ax. 


rence AB = BC. Which was 10 be done. C 4. 1. 
1 5 W | 7 P d 28. 3. 
eateſ ö PROP. | r 5 
9 | "1 acircle, the angle 
), HF A3, whichis in the ſemi- 
AC: circle, is a right angle; 
ence . , but the angle, which s in 
ning MW A pe the greater ſegment BAC 
12 i than a right angle ; 
than and the angle which is in 
© be the lefſer ſegment BFC i. 
Freater than aright angle. 
Moreover, the angle of the greater ſegment is greater 1 
than a right angle, aud the angle of the leſſer ſeg- þ 
ment is leſs than a 118ht angle. 1 
reles From the center D draw DB, becauſe DB — 
DA, therefore is the angle A a=DBA, and the a 5. 1. 


7 8 *"gle DSB A= DBC, 5 therefore the angle ADC b z. ax. 
2 A ACB S = EBC, d ſo that ABC and EBC ec 32. 1. 
are right angles. W. V. to be dem. e Therefore d 10. def. f. 
ine: BAC is an acute angle. f V. V. to be dem And e cor. 7. 1. 
1D, further, whereas BACf + BFC = 2 Wo” E223; 3+ 


tore BFC is an obtuſe angle. Laſtly, the angle 
e is contained under the right line CB, and the ich 
BAC is greater than the right angle ABC; but 
nay the angle made by the right line CB and the peti- 
phery of the leffer ſegment BFC 7 is lefs than g 9. ax. 


the right angle ABC. pie) was to be dem. 


4 
) P N * 5 X +2 
0 , 8 ; 4 
48-4 v 1, 

5 2 * 4 1 22 Sc hol, 1 1 
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a26, 3. 


b 19. 3. 
E31. 3. 


. 


e conſtr. 
f z. ax. 


813. 1. 


h 22. 3. 


K 3. ax. 
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The third Book of 
Schol. _ | BAD 
In a rig bt. angled triangle ABC, if the Hypothe.|ſperpen 
wuſe (or ſubtended line) AC be hiſected in N, a ci. ¶ given 
cle drawn from the center D thro the poi. A hl where 


alſo paſs thro? the point B: As you may eaſy de- center 
monſtrate from this Prop. and 21. 4. hic 


PRO P. XXIII. þ = 


i E If. a right line 43 is the 
— | touch a circle, and fron FM pendi 
| 3 N the point of contact be touch 


drawn. a. right line CE 
cutting the circle, the an- 
gles ECB, ECA which it 
makes with the tangent 
line are equal to thoſe an- 
gles EDC, EFC which 
| are made in the alternate 
8 ſegments of the circle. 

Let CD, the fide of the angle EDC, be per. 
pendiculay to AB (a for it's to the ſame purpoſe) 

therefore CD is the diameter. c therefore the 
angle CE in a ſemicircle is a right angle, d and 
therefore the angle D + DCE = to a right an- 
gle e = ECB ++ DCE. f Therefore the angle D 
— ECB. Which was to be dem. 

Now whereas the angle ECB + ECA g = 2 
right þ=D-\ F, from both of theſe take away 
ECB and D, which are equal, k then remains 


there 
s was 7 


ECA =F. Which was to be dem. 5 2 


PROP. XXXIII. 
* ; Upon a right line 
AB to deſcribe a 
ſegment of a circle 
' ATEB which ſhall 
contain an angle 


413 equal to a 


| B rigbt lined angle 
22 — given C. 


= a Make the angle 
BAD 


2 * N 9 N 22 * 2 2 — N — a _ * * * — 
* „* * P * * * © Ip 4 * * ol . 1 . 4 * * rn A 
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EUCLIDE's Elements. 


BAD == C. Thro? the point A draw the line AE 
pot he. ¶ perpendicular t HD. At one end of the line 
given AB make an angle ABF = BAF, one fide 
whereof let it cut the line AE in F; from the 
center-F thro* the point A, deſcribe a. circle 1 
which ſhall paſs thro*B (becauſe the angles FBA = 
þ = FAB. and c therefore FB = FA, J AlB b conſtr. 3 
is the ſegment ſought. For becauſe HD is per- c 6. I. 6 
pendicular to the diameter AE, it therefore d d cor. 16.3. 
touches the circle HD which AB cuts. And e 32. 3. 
therefore.the angle AIB e=BAD f= C. Whichf conſtr. 
. to le ñ kd OE: 2 
| * PR O'V, IIEIVEe<.. 
* From a circle given 
ABC to cut off a ſegment 
© ABC containing an angle 
„ ©. -B equal to a vight-lined 
.angle given D. 
1 — Draw A right line a 17. 3. 
"A Þ  . EFwhich ſhall touch the b 23. 1. 
* Circle given in A. b let c 32. I. 
AC be drawn alſo . 0 8 an angle FAC =D. d conſtr. 
This line ſhall cut off ABC containing an angle 


BS CAF d = D. Which was to be done. 
die . | 


-2 1 om, | 
vay As ] „ If in a 
Ins h C no circle FB 
C4 two 
right lines 
: ,DCcut 
me each ot her 7 
1 _ the redtan- 
cle le compre- 
al cl Ser al 


x; TS 23 1 * — . 1,2 oP n = 7 


n KN „ 3 a. ; 84 * MS - 1 nnn . 
Rn 4 n W 2 * 3 9 * N 
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the veltu ircompreiondel under the ſegrtents CE, 
* of th other. | 5 
| Cafe. If the rig! e lines cut ite the othe 
in the center, the t is evident. 
2. Caſe. If one line's paſs thro? the center 
E, and biſe& the other line CD, then draw FD, 
2 75 DA Now the re&an 2 AEB B+FEq a FBq b=FDqc 
7 — 48.1. EDq + FEqd = CED-FE4. e Therelgfe the 
7. t. rechangl AE 2675 Which» was to be dem. 
e. If one of the lines AB be the diameter, 
© 3+ ax, 11 cut the other line CD unequally, bife& CD 
by FG a perpendicular from the center. 
* Bt rectangle AEB + * 


. am . 
— n Se ] — — . s = 5 
— 2 _— 0 0 r & > = 9 * * 9 re. 
2 * — <7 8 2 7 a WA 
SE > * 8 7 ** 7 © . O00 * 
a, * 0 TT : 


£5, 2. Theſe f FBq . 
47. I. are e- <g FGq + G * 
5. 2. qual. 3 * 2 Cid Refang, cx. 1 

k 47. 1. ＋ CE | 


. I Therefore the Rectangle AEB — CED. 
| . Caſe, If neither of rhe. right lines AB, CD 
pate this? the center, then thro' the point of n- 
terlectron E, draw the diameter GH. By that 
ich Rach been already demonſtrated, it ap- 

cars that the reQangle AEE - GEH ='C 
hich\was o he dem. 

More Ady, and gene- 
— 1 thus; join AC and 
then becauſe rhe an- 

gle a CEA, DEB, and 
alſo C, B (upon he lame 
arch AD) areequal, rhence 
are the Niang tes CEA BED 
Bc ATW 4 Wherefore | 
e vent X — 

AEN E B. Which was conſeque —4 * 

The citations out of the ſixth Book, both 
here and in the ie lms 3 Prop. have no de- 
pendance upon the fame ; lo that n was free 


a 15. 1. 
b.. 


| C cor. 3 I. I. 


c do uſe chem 
p Rob. 
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EUCLIDE's lu. 


4 any point D be taken BED, a rel EBC, 
and from that point two vight lines DA, D 7 
fal upon the circle, whereof one DA cu the Cite 
cle, the other D touches it, the rectangle com- 
under the whole line DA that cuts the 
circle, and under DC that part which is taken 
from the point given P to the conven fox of the 


"I periphery, ſhall be equal to the fquare/m made of the 


hat fangent line. 5 

ap- 1. Caſe, If the 3 AD aſs thfo' the cen- 

5 ter, then j join EB, this 4 will make a rig 1 an- 2 18. 1. 
le with the line DB, wherefore D 4 EBqb 7: . 

ne- (6 b — EDqe= AD+x DC + > There c 6. 

nd e AD, DC SDB. Fhich was to be dem. dz. . 

an. 2. Caſe. But if paſs not thro? the center 

nd then draw EC; EB, ED, and EF rpendicular | 

ne to AD, a wherefore AC is biſected in F. 4 3. 3. 


ce Becauſe BDq + þ = DEq b= EFq , b 4. 1. 
D Da 22 * 8 — APC. 6. 2. 


re Chg (EBG) + Therdfore is abr Abe. . 47. 1. 


e Vas 10 be dem. 55 2 1 
h 
\ 
e nw 
: More 
A 
A Wn 
„ 
. 


The third Book o 
More eaſily, and gene- 
rally, thugs Draw AB and} 
B C. Then becauſe the 
angles A, and DBC a ar} 
equal, and the angle D 
common to both, thence 
are the triangles BDC | 


Oo 


9 


c Wherefore AD. DB:: 


2 Which was to be dem. 
eee 


A taken without a circle, there 
be ſeveral lines AB, AC drawn 
 whichcurthe circle, the re&an- 
'gles comprehended under the 
whole lines AB, AC, and the 
outward parts AE, AF are e- 
qual between themſelves. + 
For if the tangent. AD be 
drawn, then is CAF = ADq a 
2. It appears alſo from 
hence, that if two lines AB, 
A C drawn from the ſame 
point do touch a circle, thoſe 
two lines are equal one to the 
aber. 
For if AE be drawn cutting 
the circle, then is ABq'a = 
EAF b = ACq. - 

* 3. It is alſo evident that from 
2 point A taken without a circle, there can be 
drawn but two lines AB, AC that ſhall touch 

the circle. | 5 
For if a thiid line AD be ſaid to touch the cir- 
cle, thence is ADc = AB(=ACdIhichis anne 
$5 ; 4. Al 


N 8 
: 
1 


> 


JL ADB 5 equiangular 


N. DB. CP. and d conſequent. 


1. Hence, If from any point 


— 
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EUCLIDE's Elements. 
4. And on the contrary, it is plain, that if 
two equal right lines AB, AC fall from any 
point A upon the convex periphery of a circle, 
and that it one of theſe equal lines AB touch 
| the circle, then the other AC touches the circle 
allo, ; : 3 
Por if poſſible, let not AC, but another line 
Ab, touch the circle ; therefore is AD e AC e 2. cor. 
FAB. g Which is abſurd. f AP. 
PROP. XXXVIII. 8 8.33ßꝗ 
5 F without a circle EBP any 
, * point D be taken, and from that 
8 Point two right lines DA, DB 
fal on the circle, whereof one 
line DA cuts the circle the other 
ADB falls upon it; + "+ as 
Ihe rectangle compre hended under 
dhe whole line that cuts the cir- 
cle, and under that part of it 
Do bich is taken betwixt the. 
| py point D and the convex periphe- 
ry, be equal to that ſquare which is made of the 
line DB fag on the circle, I ſay that the line DB 
| ſo falling ſha touch the circle given. "SY 
From that point D a let 2 tangent DF be a 17. 3. 
om drawn, and from the center E draw ED, EB, EF. - 
B, Now becauſe DBq þ = ADC c = DFq, there- b hyp. 3 
me fore is DB d= DF : But EB EF, and the ſide C 36. J. | 
ole EI) common; e therefore the angle EBD=EFD. d 1. aæ. & 
the but EFD is a right angle, and F therefore EBD ſch. 4. 1. 
is right alſo, and g therefore DB touches the e 8, x. 


ing circle. hich was tobe dem. cor. 16-3. 
— 5 Coroll. 5 Sx; 
From hence it follows that the h angle EDB 

m EDF. 5 | 

wy + 

ch T The End of the third Book. | , 


| 
| 
l 


THE FOURTH4BOOK 


1 OF 
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ght-lined figure is ſaid to be in. 

Pa in 88 ned figure, 
When every one of the angles of 
the inſcribed figure touch every 
done of the tides of the Fur 
wherein it is inlcribed. 

Sb therriangl DEF is ſerie 
in the trian le IRE. 

II. In 15 manner a fi ure i is 
ſaid to be deſgxived about a figure, 
| when every one of the ſides of the 

3 ny ths fire ado vo wy 
one or tne angles of the figure about w c it is 
cireumſerided:; — 


WD 25 triangle 48 i is derided about , trian- 


C E 


m. A cies igure is ſaid to be inſcri- 
in a circle, when all the angles of that fi- 
gure which is inſeribed do rouch the circumte- 
rence of the circle, 
wy A right. lined figure is ſaid to be deſcribed 
about a circle, when all the ſides of the 7 5 
wWhic 


* * E * * * * * e 
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| ements. 2 
i 
. be 

W ich 1s ci eri t 1 4 
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bar the circle. 
X V. After the like x manner 4 ircle is ſaid to 
be inſcribed in a right-lined gure, when the 
. of the circle touches all the ſides of 
8 re in which it is inſcribed, 
VI A circle is ſaid to be deſcribed about 2 
figure, when the periphery of the circle touches all 
the — of the figure, which it circum 
. {cri S. 
* _ | | | VIL * A right line is 


3 : ſaid to be co-apted or 
by : plied in a circle when 5 4 
1 extremes thereof fall upon the 
2 . circumference; 4. ** 
| L ting AB. 
ed | > 
is by 5 | PROP. L Pr0bl. Iz 
's - In a circle rn 40 
- to apply a right line 4B 
"4 equal 0478 line g ven 
: n Y which doth not EX= 
5 7 ceed AC the diameter of 
1 J the circle. | Y 
„ From'the center A = . 
— by the ſpace AE=D "1 
a deſcribe a circle meeting with thecircle gina a3 4 
in B, draw AB. Then is * = AEC =D. IR "4 
1 was to be dane. N 15. def. 
* cc 
ou 0 E. II. Prabl. 2. 
i In a dircle given 
| ABC to deſcribe 4 
5 triangle ABC, 
8 R — to 4 
” F d given D. 
© e 
: Let the right 
i line 


d xf. 3. 71 
| L 
a ſch. 3 2. 1. 


” I N nn * 
_ 2 N Aren. OE TIPS LOTT» + 4 . W _ OT of - 9 
2 „ o N A rye: nr 0 crib ae to an a 3 
e / d A BI. 
5 G . R! ONTTARE> os 2 * 5 
8 5 : = J n : 


a 23. 1. 


b 17. 3. 


S a3. . 


Fiz. . 
g conſtr. 
h 3. ax. 
k 32. 1. 


the angle HAC = E, z and the angle GAB — 


For the angle Bc = HAC d = E, and the 
angle Cc = GAB d = F; e whence allo the 


MN will meet and make a triangle, 3 becauſe 
the angles LAT, LBI are * 3 fo that the 4 


wde fourth Book of 

line GH 2 touch the circle given in A; h make 
F. then join BG; and the thing is done, 
angle BAC = D. Therefore the triangle BAC 
inkeribed in the circle is equiangular to DEF, 
Which was to be done. * 1 


About a circle given LABGt0 deſcribe a triangle | 
LNM equiangular to a triangle given DEF... | 
Produce the fide EF on both ſides; at the 
center I a make an ngle AIB.= DEG, and an | 
angle BIC = DFH. Then in the points A,B, C 
let three right lines LN, LM, NM z touch 
the circle, and the e 26 


2, 4 is done. | 
For it's evident that the right lines LN,LM, | 


gb line AB produced will make the angles AE 
B, LBA, leſs than two right angles. | n 
Since, therefore the angle AlB I Le = 2 co 
right angles f = DEG + DEF, and AIB g = 
DEG; h therefore is the angle L = DEF. By 
the like way of argument the angle M — DEF. 
E therefore alſo the angle N D. And there- 
fore the triangle LNM deſcribed about the cir- 
cle is equiangular to EDF the triangle given. 
IW hich was to be done. WE 


PR OP. 2 


2 E OY 
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EUCLIDE's Eliinents. 
PROP. Iv. 


In d triangle given 
ABC, 10 deſerite a 
circle EFG. 
a Biſect the angles 
and C with the 9 1 
\ right lines BD, CD 
Ws, meeting in the point 
* ol D, b ne * "ET 
—T .perpendiculars D E, — 5 
B E: 1 . | DF. DG. A circle de- 
ſcribed from the center D thro? E, will paſs 
thro' G and F, and touch the three fides of the 
triangle, A | | 
| For the angle BDEe==DBF ; and the angle c conſtr. 
DEB d= DFB; and the ſide DB common. e d 12. ax. 
therefore DE = DF. By the like argument e 26. I. 
DG — DEF. The; circle therefore deſcribed from 
the center D paſſes thro? the three points E, F, 
* G. and whereas the angles at E, F, G are right, 
therefore it touches all the ſides of the triangle. 
C #Fich was to be dos. 
T . , Schol. 


P Hence, The fides of a triangle being known, their ret. Heri. 
1. ſegments which are made 4 the touchings of the cir- * © 4 
le I cle inſcribed ſhall be found, thus; © 1 
4 Let AB be 12, 40 18, BC 16, then is AB + f 
es BBC 28. Out of which ſubduct 18 = AC — 1 
AE = FC, then remains 10 = BE BF. There- Y 
« fore BE, or BF = 5; and conſequently FC, or 3 F 
— CG, == it. Wherefore GA, or AE, = 7. a 

F. | | £4 

Po 

[- 

. 
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About e triangle given ABC to deferibe a ein ſed 


"8 FABC. 8 =” | : | 

2 te, and a Biſe any two fides BA, CA with . 
tr. t. Qicular DF, EF meeting in the point F. I fa 
this ſhall be the center of the circle, _ 
For, let the K lines FA, FB, FC be drawn, 
b conſtr. Now becauſe AD h = DB and the fide DF com- 
e conſtr. & mon, and the angles FDA e=FDB, thereforeis I. 
It. ax FB d = FA. After the fame manner is FC = | 
d 4.1. FA. Therefore a circle deſcribed from the cen. 
ter F ſhall paſs thro? the angles of the triangk 
given (viz.) B, A, C. La was ia he done. 

| 7 „ 8 
* 31. 3. * Hence, if a triangle be acute · angled, the cen 
ter ſhall fall within the triangle; ifright-angled, 
in the fide oppoſite to the right angle, and if 
obtuſe-angled, without the triangle. 
. Sc hol. a 
By the ſame method may a circle be deſcri- ecau 
| bed, that ſhall paſs thro? three points given, not IPI. V 
being in the ſame ſtrait line. | bout 
PROP. 
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EUCLIDE': Elements. | 
PROP, VI. 


In - a * circle given 3 
D E ABCD to, inſcribe 2 F 
\ ſquare ABCD. \J 
N Draw the diameters a 11. m. 
AC, BD cutting eaeh- 
| other at right angles in 
the center E. Join the 
; A HI ow the rp 
ters with the right lines 
1 IK RC 0D, DA. fot 
. OR ao" | 
No becauſe the four an glesatE are right, the 
arches and c ſubtended lines AB, BC, CD, DA b 26. 3. 
Fe <qual g therefore is the figu1e ABCD equi c 29. z. 
teral, and all the angles in ſemicifeles, and ſod 3. 3. 
light. e Therefore ABCD is a ſquate inſcri e 29.3. def. 
l in a Circle given. Which was to be done. x, 


1 About a circle given 
E ACD to deſcribe 4 


on. ſquare FHIG. | 
rei „ Draw the diameters 
2 ry DAC, B D cutting one 


the other at right an- 

gles; thro' the exttemes 

1 of theſe diameters aa 17.3. 
draw tangents meeting 


ben. F, H, I, G, then I ſay it's done. | 
led, For becauſe b the angles A and C axe right, cb 18, 3. A 
| if ere fore js FG parallel to h I. After the ſame c 18. 1. 


anner is FH parallel to GI. and therefore FHIG 

2 Pgr. and alſo right-angled. It is equilateral 

ecaule FGd= HId - Dbe CAd FHd=d341. 

Pl. Wherefore FHIG is a f ſquare gefcribede 15. def. i. 

bout the circle given. as was to be ne. 1 29. def.. 
| 5 chol. 


— 


eri- 
not 


P. 


EJ 7. AX. 


b byp. 
33. 1. 


d 7. aæ. 
e 34. 1. 


L | 


to DC. After the ſame manner is * 16 
2 3 


, o 
- 


The | fourth Book of 
Schol. 


— A ſquare ABCD deſcribed abou 
// N a circle is duubte of the ſquare E] 
x GH inſcribed inthe ſame circle. 
\ For the rectangle HB =; 
DHEF, and HD 2 HGF by d 
r 7 
e, A 
Kor. vIII. 


In a ſquare gin 
ACD to 4 5 * 
.  TEFCH. - [ 
| Biſect the fides of thi 
ſquare in the point 
' H, E, F, G, cutting on 
the other in I. A cM 
cle drawn from the 
2 center I through H full 
be inſcribed in the fquare. * 
For becauſe AH and BF are a equal and bj 
rallel, e therefore is AB parallel to HF paralt 


to EG, parallel to BC; therefore D, 13K 
IC are parallelograms. Thetefore AH d = Al 
e=HI=EI=Fl= 1G. The circle ther 
fore deſcribed from the center I thto' H fhil 
paſs thro' H, E, F, G, and touch the fides « 
the ſquare, being the angles H, E, FP, d, 
right. Mich was to be done. j 


4 
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EU CLIDE's Elements. 
PROP. IX. 


| About a ſquare given 
ABCD to deſcribe a 
Circle EABCD 
Draw the diameters 
AC, BD cutting one 
the other in E. From 
the center E thto' A 
deſcribe a circle, then 
I fay that circle is 
. deſcribed - about the 
N „„ 
For the angles ABD and BAC are a half of à 4. Cor. 
right angles, ô therefore EA —= EB. After the 33· 1. 
ſame manner is EA ED = EC. The circleÞ 6. 4 
therefore deſcribed from the center E paſſes * 
3g thro A, B, C, D the angles of the ſquare given. 
hieb was to be done, Ds 


; 2 make on 
Iſoſcties triangle 
7 #Þ, 7 
each angle at the 
baſe B and ADB 
double to the 
remaining angle 


Take any right A 
line AB, and di- 4 
vide it in C, a ſo 4 11. 2. | 
that AB x BC 

CN D may be equal to 
ACq. From the center A thro? B, deſeribe the 
circle ABD; and in this circle à apply BD == b 1. 4. 
AC, and join AD; I ſay ABD is the triangle 
required. | * | 
| 'F 2 For 


* A. = 44.4 * 3 $- » * " N 9 0 = - N = „ * " N aha 
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". fourth . 
For, draw DC, and thro' the points C, D, A. 
c draw a circle. Now becauſe ABx BC AC, d 
it is evident that FD touches the circle ACD 
which CDeutteth; e therefore is the angle BDC 


32.1. A | CDAg = BCD. ButBDC CDA BDA 


hs.1. 5 = CBD. k therefore the angle BCD — CBD, Þ 
. and therefore DC.! = DB HAC, u wheretore | 
the angle CDA = A= BDE. therefore ADB | 


m conſtr. —2 A — ABD. Which was to be done. 


th ; take the thing for done, and let the right 
ine 


| C biſe& the angle BDA ; a therefore DA, 
3. 6. DB:: CA, CB. alfo becauſe the angle CDA b= | 
conſtr. A ADBce = A, c therefore CA = DC. and be. 
hyp. cauſe the angle DCBE AN, CDA=2Ae=} 


6. 1. B, d thence will be DB = DC, f from whence 


Ff 2. ax. whence BA x CB = CA. | 
| Coroll. 5 


right angles. 


PROP. XI. 


In a circle given ABCDE to deſcribe a Penta 

figure AB DE equilateral and 4 wh AT 

a Deſcribe an Iſoſceles triangle FGH, having 

each angle at the baſedouble to the other 110 — 
| ſen 


— A, and therefore the angle BDC + CDA f=— | 


This conſtruction is Analytically found out | 


alſo DB=CA. and ſo DA(BA.)CA :: CA. CB. z | 


Whereas all the angles A, B, D 5 make up : 
two right angles, it's evident that A is 3 of two i 


a hy MA + : 4 3 * n —_ V W * * 
* ln 2 's *4 * r , F 4 Tus wy * 7 
* e * F JEET NY A "58 £ — Py 0 
C 4 


EUCLIDE', Elements. 85 
ſcribe a triangle CAD equiangular to the faid 
| triangle FGH. e Biſect the angles at the baſec 9. r. 
ACD and ADC with the right lines DB, CE 
meeting with the circumference in B and E, 
join the right line CB, BA, AE, ED. Then 7 6 
ſa it is done. y | 
l For it is evident by conſtruction that the an- 
ales CAD, CDB, BDA, DCE, ECA, are equal; 
wherefore the d arches and e ſubtended lines DC, q 26. z. 
CB, BA, AE, DE are equal. Therefore the Pen- e 29. z. 
tagone is equilateral, and equiangular F becauſe f 25. 3. 
the angles of it BAE, AED, & e. ſtand on equal 
g arches BCDE, ABCD, Cc. g 2. ax. 
A more eaſy Practice of this Problem ſhall be 
deliver'd at 10, 13. „ | 
| 55 3 
Hence, each angle of an equilateral and equi- 
angular Pentagone is equal to + of two right 
angles, or g of one ri „ . 
up Generally all fieures of odd number of fides are Pet. Herig. 
1 1 5 the help of ee. . 
= whoſe angles at the baſe are multiples of thoſe at 
| the top: and figures of even number of ſides are in. 
ſeribed in a circle by the help of Tſoſceles triangle, 
' -whoſe angles at the baſe are multiples ſeſquialtsr of 
| hoſe at the top. | 


* 


As in- the Iſoſceles triangle 
CAB, if the angle A 3 C 
B, then will AB be the fide of 

a N If A 4 C, then 
is AB the fide of Enneagone. 
But if A= C, then is AB 
g the fide of a ſquare. And if 

A- 2 C CAB will ſubtend 
the ſixth part of a circumference : and likewiſe 
ww if A = ; 2, then will AB be the fide of Octa- 


/ 
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88 The fourth Book 7 
PROP. XIII 
8 


About a rely given FABCDE,to deſeribe an equi. 


lateral aud an equiangulay pentagone HIKLG, 


3 It, 4. a Inſciibe a pentagone ABCD E in the circle 
| iven; and from the center draw the right lines 
A, FB, FC, FD, FE; and to thoſe lines draw ſo | 

many perpencicularsxGAH,HBLICK,KDL,LEG Þ 
meeting in the points H, I, K, L, G. then I lay it 
is done. For becauſe GA, GE from the ſame 
b cor, 16, point Gh touch the cirele, c therefore is GA = | 
EE © and d therefore the angle GFA GFE, 
o 2, cor. 36. theretore the angle AFE = 2 GFA. After the 


* 


angles alſo are, becauſe double of the equal an- 
gles AGF, AHF. therefore, &c. 
| | CO. 

After the ſame manner, if any equilateral and 
equiangled figure be deſcribed ina circle, and at 
the extreme points of the ſemi-diameters diaun 
fram the center to the angles, be drawn perpen- 
Acular lines to the {aid diameters, I ſay that theſe 


K 3, 4x. KIL, IH the figes of rhe r are equal, the 


3 lame manner is the angle AFH — EHB, and 

d 8. 1. conlequently the angle AFB = z AFH. e Bu 

e 27. 3. tlie angle AFE=AF Fcherefore the angle GFA 

f 7a. © AFH. But allo the angle FAH g FAG, 
2 12. ax. 3nd the fide FA is common, þ therefore HA = | 

| F 26. 1. AG GE—EL, Ec. K Therefore HG, GL, LK, 
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perpendiculars ſhall make anothe- figure of as 
many equal ſides and equal angles, deſcribed 
about the cirele. = 


PROP. XIII. 


1 an equilattt re 
and equiangular penta- 
gone pl ABCDE, 
to inſcribe a circle 

2 Biſect two anglesa 9. 1. 
of the pentagone A 
and B with the right 
lines AF, BF meeting 
| in the point F. From 
F draw the perpendiculars FG, Fi „FI, FK, FL. 


5 Then a circle deſeribed from the center F thro? 
J will touch all the ſides of the pentagone. 


Draw FC, FD, FE. Becauſe BA b = BC, and b H). 


Wo the fide BF common, and the angle FBA cg FBC, c conſtr. 


d therefore is AF==FC and the angle FAB = FCB, d 4. 1. 
but the angle FAB e = E BAE = BCD. There- e thy. 


fore the angle FCB — BOD. After the ſame 


manner are all the whole angles C, D, E biſected. 
Now whereas the angle FGB f - F HE, and the f 12. ay 


angles F BH FG and the ſide FB is common. g g 26. 1. 
1 therefore is FG = FH. In like manner are all the 


right lines FH, FI, FK, FL, FG equal. Therefore 


5 | acircle deſcribed from the center F thro' G paſles 
8 thro' the points H, I, K, L and h̊ touches the ſides h cor. 16.3. 
of the pentagone, becauſe the angles at thole 


points are right. Which was to be done. 
I Corol. | 
Hence, If any two neareſt angles of an equila- 


| teral and equiangular figure be biſe&ed,and trom 


that point in which the lines meet that biſect 


the angles be drawn right lines to the remain- 


ing angles of the figure, all the angles of the 
figure Rall be biſedled. 
* T4 Schol. 
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Sc Bol. "I 


By the ſame method ſhall a circle be inſcribe 
in any equilateral or equiangular figure, 


About a pentagone given ABCDE - 1 ay and 
equiangular to deſcribe a circle FABCDE, 
Biſect any two angles of the pentagone with the 
Tight lines AF, BF meeting in the point F ; 
the circle delcribed from the center F thro? A 
all be deſcribed about the pentagone. 
© 707.1 3.4. For let FC, FD, FE be drawn, a Then the an- 
. 1. gles C. D, E are biſected; b and therefore FA, 
5 B, FC, FD, FE are equal; therefore the cir- 
e cle deſcribed from the center F paſſes thro? A, 
B. C, D, E all the angles of the pentagone, 
Which was to be dem. GOT | 
| Schot. 
\,, By the ſame art is a cirele deſcribedabout any 
* $guxe which is equilateral and equiangular, 


So: EL CD adn. 


ed 


arches. 15 


very eaſily be deſcribed in a circle given. 
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 EUCLIDE': © Elements, 89 
Kor. xv. 


1 8 In a circle given GABCD- 
| EF to inſcribe an Hexagone 
a (or ſix-fided figure) equ lateral 
and equianguiar ABC DAF. 
Diaw the diametei AD; 
from the center D through 
the center G deſcribe a cir- 
cle cutting the gitele given 
in the points G and E. 
Draw the diameters CF, 
Eb; and join AB, BC, CD, 
DE, EF, FA. {hen I ſay 
it's done. 4 | | 
For the angle CGD a 2 32. x. 


3 of > right 422 DGE U — AGF b = AGB. b 15. 1. 
: e Therefore BGC \ of 2 nght | nn 


therefo:e the d arches and e ſubtenſes AB, BC, d 26 


CD, DE, EF are equal. Therefore the Hexa- e 29. 4 


one is equilateral, but It is equĩang led alio Ff 27.2. 
cauſe all the angles of it ſtand upon equal NS 


T - Covell. | 
1. Hence, The ſide of an Hexagone inſcribed 


in a circle is equal to the ſemidiameter. 


2. Hereby an equilateral triangle ACE may 


— 


Sc hol. 


To make a true Hexagone upon a night line 
Sen CD. | | \ | : | 6 

a Make an equilateral triangle CGD upon the 4ndr. 
line given CD; from the center G thro C and Tacg. 
D delcribe a circle. That cirele ſhall contain the a 1. 1. 


Hexagone made upon the given line CD. 


PROP. 


7 
” — 
— _— — 


— 


In a circle given AEBC to inſcribe a tom, lu W 71 
(or teen fided figure) equilateral and eguiangular. Wi 

211. 4 | 4 Iyſcribe ah equilateral pentagone AEFGHI 
b 3. 4. in the circle given, and þ alſo an equilateral tr» WF 
angle ABC. then I ſay BF is the fide of the 
| quindecagone required. _ =— 

e conſtr. For the arch AB. is 5 or r of that periphery 8 
whereof AF is + or 1. therefore the xemaining | 
part BF is +5 of the peri 1 and therefor 

the quindecagone, whole ſide is BF, 


: is equilateral; i 
d 27. 3. but it is equiangular alſo, 4becauſe all the angle 
infiſt on equal arches of a circle, where every on: 
I of the whole uns Therefore, Ec. 
A citele is geo- 4,8,16,&c. by 6, 4, and 9, 1. 
metrically di- 3, 6, 12, Et. by 5 4, and 9,1, 
| vided into Ys,To,20, &c. by 11, 4, andg,1, 
4 parts. 15, T9909, & c. by I6,4, and p, i. the v 
3 An other way of dividing the circumference WW obſer 
| ww parts given, is as yet unknown, where. C 
ore in the conſtruction of ordinate figures, ur p1ea/ 
are forced to have recouiſe to mechanick artif- r 
Les, concerning, which you may conſult th 7 


"THE 


* 


THE FIFTH BOOK 


o 
* „ 
e I * * 7 2 
* { | F 3-36 
o : a 
" . 5 


* FP 5 OTTER * 2 2 


"XC * — * — 


Definitions. 5 


Part, is a magnitude of à magni- mh 
tude, a leſs of a greatetz®when the 
| leſs meaſures the greater,” 
II. Multiple is a greater magni- 
tude in reſpect of a leſſer, when 
{ures the greater. orgs. 


he leſſer 1 


7 5 ee, 642 n, nn Fe 
5 W 11: Ratio (or rate) is the mutual habitude or 
Gil eſpe& of two magnitudes of the ſame kind each 
in! other, according to quami y. 


In every ratio, that quantity which is referred to 8 
not her quantity is called the antecedent of the ratio, 

und that to which the other is referred is called the 

ins onſeguent of the ratio, as in the ratio of 6 to 4, 6 

* be antecedent, and 4 the conſequent. 

"BS Note, The quaniity of any 1at10 is knownby divi- 

ung the antecedent by the conſequent; as the ratio of tz 

Wo 5 is expreſſed by '2, or the quantity of the ratio of A 


fe 0 BI 5 berefore, often for breoity ſake, we denote 
the quantities of rationsthu; f , or , or AH. 
„1. that is, theratio of AioB is greater, equal, or leſs than 
51. the ratio of C to D. And this note muſt be diligentiy 
nee obſerved in the underſtanding of the following Book. 


ere- Concerning the divers ſpecies of ratio's, you may 
we BY pleaſe to confult Interpreters. N 
uſi- IV. Proportion is a ſimilitude of ratio's. 


the That which is here termed Proportion, is more 
rightly called Proportionality or Analogy ; for 
2 Prov 
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proportion commonly de notes i 
betwiæt two magnitudes. ne” 
V. Thoſe numbers are ſaid to have a ratio he. 
_ twixt them, which being multiplied may excee( 


2 


the firſt A to the ſecond B has a greater ratio 


that E ſhould always exceed G, when F is leſs thin 
H; but it is granted that this may be. th 


o more than the raty 


one the other. | | 
E, 12 A, 5. B, 6. G, 24. VI. Magnitudes an 
F, 30. C, 10. DNõ. H, 60. ſaid to be in the ſam 
1 ratio, the firſt A to the 
ſecond C, and the third C to the fourth D, when 
the equimultiples E and F of the firſt A, and te 
third C compared with the equimultiples G, HI 
of the ſecond B and the fourth D, according u 
any multiplication whatſoever, either both to- 
gether E, F are leſs than &, H both . 1 
equal taken together, or exceed one the other 
together; if thoſe be taken E, G and F, H,. 
which anſwer one to the other. 
I be note hereof is:: ; as A. B:: C. D. That is, 1... 
2:20 B, ſo is C to D. which fignifies that A to B, ant 
10 D are inthe ſame ratio. 2 ſometimes thus expriſ 


2; = = 5 that is 4. B:: C. D. 


VII. Magnitudes that have the ſame ratio 
(A. B:: C. D. are called proportional. 
E, 30. A, 6. B, 4. G, 28. VIII. When of equi 5 
F, 60. C, 12. D, 9. H, 63. multiples, E the mult 
nd plüwKbẽ of the firſt magni 
tude A exceeds G the multiple of the 1-8 
cond B, but F the multiple of the third C ex 
ceeds not H the multiple of the fourth D, then 


* 


than Fang 8 C to the fourth D. 
＋＋ B P' not neceſſary from this deſinitin 


IX. Proportionality eonſiſts in three terms at 
leaſt. Vbereof the ſecond ſupplits the place of two. 
I. When z magnitudes A, B, C are * 
. ; 2 | Naz, 
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EUCLIDE': Elements. 


ratü el, the firſt A ſnall have a duplicate ratio to the ; 2 2 
| nird C of that it has to the ſecond B: But when A» 
> be. magnitudes A, B, C, D are proportional, the firſt 
cel fall have a triplicate ratio to the fourth D of 
hat it had to the ſecond B; and ſo always in or- 4 

au] cr one more, as gore By be extended. 
1 Duplicate ratio 3s bus expreſſed c =5 twice, that 
by „ the ratio of 4 to Cs double of the ratio of Ato B. 
„ HR Triple ratio is thus erpreſſed; Ng thrice. That is 
go ratio of 4 10 D is triple of the ratio of Ato B. 
to = denotes continual proportionalt; as A, B, C, D; 
naß 6, 18, 64, ae 3 5 
14 FI. Magnitudes of a like ratio, are antecedents 
o antecedents, and elements to confequents ; 

1 4s if A. B: C. D. A and ; and B and D are homo- 
0 (oo, magnitudes of a like ratio, _ 
II. Alternate proportion is the comparing of | 
wil mecedent to antecedent, and . conſequent to 3+ 


Wconſequent. As if A. B; C. D. therefore alternately, 
| een B. D. by the 16. of 5. wy 

atio In this definition, and the 5 following, names are 
Piven to the fix ways of arguing which are often uſed 

que / Mathematicians: the 3 of which 5 0 P de- 

uli: N ends on the Propoſitions of this Book, w 

gui: ned in their Eæplicat ions. 

le XIII. Inverſe ratio is when the conſequent is f 1 

e, taken as the antecedent, and ſo compared to the 

hen g antecedent as the conſequent ; 5 4. B:: C. D. 

atia therefore nn; B.A :: D. C. by cor. 4. 5. 

; XIV. Compounded ratio is when the antecedent 

and conſequent taken both as one are compared 

to the conſequent it ſelf. As A. B :: C. D. there- 


* 


ich are na- 


zn ere by compoſition 4 + B. B:: C D. D by 18.5 | 
| XV. Divided ratio is when theexceſs wherein 
s at the antecedent exceeds the conſequent, is com- 
. bared to the conſequent. {5 A. BC. D. therefore by | 
al, : 1 ö | * - | | 


The fifth Book 'of 


| | . XVI. Converſe ratjo 1s when the antecedent i 


compared to the excels wherein the antecedent 
| exceeds this conſequent. 45 4. B: C. D. hen 


fore by converſe ratio A.A—B :: C. C- D. . 
the coroll. of the 19. of the 35. | 
XVII. Proportion of equality is where then 
are taken moge magnitudes than two in one or 
der, and alſo às many magnitudes in another op 
der, comparing two to two being in the lame n 


tio; it comes to paſs that as in the firſt o dera 
magnitudes, the firſt is to the laſt, fo in the le 


cond order of magnitudes. is the firſt to the laſt 
Or otherwiſe : it is a compariſon of the extreme 


together, the mean magnitudes being taken away, 


VIII. Ordinate proportionality is, when a 


the antecedent is to the conſequent, fo is the ai 
tecedent to the conſequent, and as the conſe 


quent is to any other, ſo is the conſequent u 


any other. 4s A. B.:: D. E. alſo B. C :: E. F. it hilf 
Be true alſo A. C:: D. F. by the 22. of the 3. 
XIX. Inordinate proportion is, when thief 
magnitudes being pur, and others alſo, which at 
equal to theſe in multitude, as in the firſt mag 


nitudes the antecedent is to the conſequent, ſon 


the ſecond magnitude is the antecedent to the 


conſequent; and as in the firſt magnitudes the 
conſequent is to any other, fo in the lecond mag 
nitudes any other thing to the amecedent. 4 
4. B:: F. Fd alſo B. C:: E. F. it ſhall be true in inn 


dinate proportion, A. C:: E.G. by the 2 5 of the 5, 


XX. Any number of magnitudes. b ing put; 
the proportion of the firſt to the laſt is con 
pounded our of the propertions of the firſt to 
the ſecond, the ſecond to the third, and tt 


third to the fourth, and fo forwards till the pro 


portion ariſe, 3 


* 


Let there be any number of magnitudes AB, 


D. by uns dehnten = +27 EB 


Axion, 
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EUCLIDE's Elements. 
ge? .*" Aatome. + 3 | Tot 
Magnitudes equimultiples to the ſame multi- 
ple, are alſo equimultiples betw1s t t emſelves. 


| PR 0 P. 4 vr 4 


If there be a number of magnitude How many Jo- 
ever, AB, CD eguimultiples to a like number of mag- 
nitudes'E, F each to other ;, hom multiple one mag ni- 
tude AB 13 one E, ſo multiples are all the magnitudes 
8 45+ CD to all the other magnitudes E — F. 

Let AG, GH, HB the parts of the quantity 
= AB, be equal td E, and alſo let CI, IK, KD the 
arts of the quamtityCD be equal to F. The num- 
by of theſe ate put equal to thoſe. Now whereas 
and HB KDZ EN Fz it is evident that AB + 
= CD does ſo often contain EA F as one AB con- 
tains E. Whith was o % done. 


— RO 
1 | if > be eguimultiple to 
6 r the ſecond C, an the 50 DE is to 
; TL] #bhefouth#, and if the fifth BG be 
_ © £quinmultiple i the [trond C as the 
- 


4 2, dk. 


th EH is to the fourth ; then fall 
. the firſt compounded with the fifth 
Bf E (4C) be equimultiple to the ſecond 
C, as the third compounded with the 
|: fixth (DH) is to the fourth F. 
4 | T8 N of parts r "4 
Ys DF qual each to C is put equal to the 
2 maker of parts in DE. whereof 
each Patt is equal to F. Likewiſe the number of 
res in BG is equal to the number of parts 
in EH. Therefore the number of parts in AB 


23G isequal to the number of parts in DE + 
ont, | EH. 


* ; 
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; "wi 


96 Te fifth Bou r 
a 2, dx. . That is, the whole line AG is as equi- 

2 of G % the whole * DE is of F. 
Which v was toi be dem. | | 


* RO P. m. 


4 the 0 4 be at; le 
f 155 21 and the third 
4 3 | of the fourth D, and there be ins 
ken EI, FM equimulriples of the 
= and third, then will each of 
: "the maguitudes taken be alike 
k.  equimultiple: of bot h, the. one EI 
+ 70 the ſecond B, the other PM u 

__ the fourth D. 
„ GH, HI the parts 
of the multiple El be equal to 
| As, alſo let FK, KL, the 
parts of the multiple FM be 
1 equal to F, à the number of 
LI + theſe is equal to the number 
BABEOD of thoſe. . Moreover A (that 
: is) EG or GH, or HI is putas 
b 205.  equinuultiple of B, as C, or FK, Sc. of D. 
Therefore EG. GH is equimultiple of the ſe- 
0 2. 5, cond B, as FE'+ KL is of the fourth D. cBy 
the ſame way of argument is EL (EH , HI) a 
multiple of B, as FM ** ap A is of D, 

Which was to be Kone, 
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refore 
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EUCLIDE': Elements: 


PROP. I. 


A have the ume ratio 
to che ſecond B, as the th N de 
fourth D; then alſo E an F the 


equimultiples of thè ſiſt Hand the 
1 third C, ſhall have Fc, Top ratio 0 ü 
Pa G and, H the equimultiples of the 


Second B and the fourth Dy according 
to any multiplication, if ſo taken as 
R each to other, (E. G.. 
Take I and K the equimulti- 
ples of E and, F; and alſo L and 
M the equimultiples of G and H. 
a Then is I as multiple of A, as a 3. 5. 
K of C; a and ailo L is as mul- 
tiple of B, as Mot D. There- h b. 
fore whereas it is A. B 4) way # $. 
according to the ſixth definition, 
if I be , =, > L, then conſe- 


15 e after che ſame manner is 
3 K, , 2, M. Therefore when 
bh LI and K are taken as multiples of 
„ , E and F, as L and Mot G, and 
then will it be by the ſeventh definition E. 
D. F. H. H#hich was to be dem. 1 


— 4 


| 6 r 
From hence is wont to be demonſtrated thef proof 
ver ſe rat io. n | | 8 a 8 

For becauſe A. B:: C. D, therefore if E , 

refore it is evident that if G , E ö 
en is H c, =, FE; d therefore B. A;: D. C. d 6. def. 5. 
pich was to be dem. es | 


2 P. 
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— Fa magnitude f 


4 


— 


E. Bbe as multiple of 


* CFD magnitude CD, 4 
. 8 part Taken from the. 
AE of a part taken from the other CF; the ej 
of the one ſball h as multiple of the, 177 of 
other FD as the whole AB is of the whole CD. 
Take any other GA, which ſhall be as nj 
tiple to FD the reſidue, as AB is of the. v 
CD, or as the * taken away AE is of the 
2 1. 5. taken away CF. a Therefore the whole GAY 
AE is as multiple of the whole CF — FD, 
the one AE is of the one CF, that is as 18 
b G. ax. is ot CD. therefore GE Y AB; and c ſo Mf 


c 3. a that was common being taken away, there! It 
mains GA EB. 1 Wl 
5 T qe 

P R Oo P. VI. : "a | mag 


Df If two ma nitudes AB. CD bee 

| multiples of two magnitgdes E, 

- | and ſome magnitudes AG and Ci 
. uimultiples of the ſame E, F, bt 

| n away ; then the reſidues Gb, l 

are either equal to thoſe mag nin 

E, F, or elſe eguimulbiples of that 

P For becaule the number of pa 

in AB, whereof each is equal to 

is put equal to the number of pit 

ia CP, whereof each is equal 

© F, and alſo the number of pan 

3 f " AG equal to the number of pi 

C in CH; If from one you take AG, and from! 

2 3. 2x4; other CH, a then remains the number of pi 

q in the remainder GB equal to the number 

arts in HD. therefore if GB be once E, th 

D once F. if GB be many times F, then is 

fo of F. Which was to be dem. ER 4 

2 8 P 
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have to the ou 
| ry © magnitude C the 
ſame proportion or ratio. And one and the ſams 
re C has the ſame ratio to equal magnitudes 

a . | * 6-19 Es | 

Take D and E equimultiples of the equal 
magnitudes A and B, and F any-wiſe multiple 
of C; then is Da = E. Wherefore if D g., , a 6. ax. 
F, then alſo E will be , =, A F. þ there- Þ 6. def. 5. 
fore A. C:: B. C. and c by inverſion C. A:: e C. e c07.4. yg 
B. Which was to be dem. | 

Sc bol. Kos 5 | A + 

If inſtead of the multiple F, two equimultiples * 
be taken, it ſnall be the ſame way prov'd that „5 4 
equal magnitudes have the ſame ratio to other 
| magnitudes that are equal between themſelves, 


PROP. vin. 


Of unequal magnitudes AB, AC, the 
| [B 2 is has * greater ratio to the 
HO ſame third line D, than the leſſer AC ; and 
L , the ſame third line D hath a greater ratio 
I | to the leſſer AC, than to the greater AB. 
| | Take EF, EG equimultiples of the 
A ſaid AB, AC, fo that EH being multi- 
Dple of D be greater than EG, but leſſer 
than EF. (which will eaſily happen, if 
both EG and G be taken greater than 
D.) It is manifeſt from 8. def. 5. that 


MOLE LD. 
r 
to be dem. N 


nt 


2 8. 5. 


| b 8. f. 


ſay B= A, it's againſt the pech for it will 
I 
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| © Mapnitudeswhichtoone and the ſame mag. 
6 . have the. ſume ratio, are equal be on 
B 


to the other, And if a magnitude haue the 
fame ratio to ot her magnitudes, thoſe Magi 
es are f ual one tothe other, © 
C 1. Hyp. Ir Ac: B. C; Iſay that Ar 
For let 4 be N or leſs than C. a then} is 


A 
8 d or 2 Te Which is contrary! to th 


® Hypotheſis. © 
2. Hyp. If C. B. C. A. Ifay that A=B, For 


let A be B, bthen Be & A. Which is ag 
the Hypotheſ Tp 


A 


P «68; X. 


1 Of ma magnitudes having ratio to the ſan 
magnitude, that which has the greater ra- 
tio, is the greater mag nituds; and that mag: 

| mtude to which the . ſame carries a greater 
ratio is the leſſer Ny RS af 


A 
8 1. Hyp. Iz S C. 1 ſay that A c- b 


For if it be ſaid that A=B, a then A. C:: B. C. 


Fe 3 to the Hyp. If AB, b thenis 
S 28. Which is alſo againſt the 2 


2. yp, by © = I ſay thar BIA. forif yo 


c tollow that ol B. C. A. If you ſay B A, 
then 3 is & CF. I Dich is alſo again the Hy. 


>IC 


PROP. 
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 EUCLIDE'- Elements. 1 
| ; PRO P. XL | 
Mage —— H 1 — | 
e One 


Proportions * which are one and the ſame to any 
B. bird, are alſo the Jane one to another. 5 
enis Let A. B:: E. F, and C. D:: E. F. I ſay that 
A. B:: C. D. Take G, H, I the equimultiples of 
A, C, E; and K, L, M the equimultiples of B, 
D, F. Now a becauſe A. B:: E. F, if & c, =,, ;,, 
Fo K, b then after the ſame manner I C. , b Gef 
M. And likewiſe a becauſe E. F:: C. D. if Pb 
inf 1g, =, M, b then is Hlikewiſe c, , L. | 
c wherefore A. B:: wo . was to be dem. c 6. def. 3. 
| 1 | 
Proportions that are one and the ſame to the . 
ſame proportions, are the ſame betwixt them 


r | 

ane +- * PROP, AMI. 

CG — —H1—.— 1 — 
lag. A —_ 8 — E. — N 
ale B D 8 F 


-} If am number of magnitudes AB; C, D; EandF 
I be proportionals; as one of the Antecedents A is to one 
. C. of the Conſequents B; ſo are all the Antecedents A, 
nis C, E to a he Conſequents B, D, F. 33 
Take the equimultiples of the antecedents G, 
H, I, and of the conſequents K, L, M. Becaufe 
that as multiple as one G is of one A, a lo multi- à I. 5. 
you WB ples are all Gf H, I, of all A, C, E; and likewiſe 
1 s multiple as one K is of one B, ſo multiples 
f ; eall KL, M, of all B, D, F. moreover becauſe A. 
„BI C. Dx E. F. if & be c, , or- K. then b Hp. 
will H likewiſe be c, , L, and Ic, ,n M. 
and ſo if G c, , K. in like manner will G + 7 | 
HT be c, =, KLM. c wherefore A. B:: & ©. def. 5. 
p. ACE. B+D+F, Vbich was to be dem. 


83 Co- 


& #- 
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The tb Book Ti 


Coral On 


From — if like 1 be added to 
like pro e the en mall be Pro» 
portional, 


— M 

"if the feſt 4 Nur the ſame ratio to the ſecond B, 

thaz the third C has to the fourth D; and if the 

third C have a greater proportion #0 the fourth D, 

5 „ ory 2 fifth E to the ſixth F; then alſo ſhall th 

* A have a 7 eater proportion to the ſecond B, 
2 the fifth E to the fixth F. 

Take G, H, I equimultiples of A, Cy E, and 


2 6. def. 1, that A. 38 if He L. a then is G 
b 8. def. 5. but becauſe 5 8 F. , b it may be that H 


Mich was to be dem. 


But we * E 


then alſo ĩs 5 2 5 5 Alſo, if 


h. Ant if 
2 8 » thenis 5 BE 


K, L, M, equimultiples of B, D, E. Now becauſe | 


E 
o & def. 5. L, and . not c- M. Thank f | 


(I 


EUCLIDE” s Elements. 103 
„ 6e, 3 —_..._.. 
Ls | If the Irſt 4 have the fame + ratio > to the 


N 


Nau B, that the third C hal to the fourth 
D; and if the firſt' A Js greater than the 
bird C; then ſhall the ſecond B be greater 
than the fourth D. But if the firſt A be 
equal to the third C, then the ſecond B ſhall 


be equal to the fourth D. vor if * 195 er, 


| 1 | 
Un 
BC 


the 1s B aifoleſſer. | . 
Let At- Ca then A_ Cr ts "FEY 
A 5. 0 4 my b hyp. 


F =P. ctherefote Ne- 9 5 c theref. c 13. 5. | 


B CD. By the like way of argument, if A C, 

then is Bi D.. But if A be put equal to C, d ro. 5. 
then C. B:: e A. B fe: CD. N B =D. e . . 
dich was to be _— i Ff H. 
| Schol. -- 4.0 


K & | By an argument a : fortiori, if 8 2 5 and A 9. 5. 


— - C. chen is Be D. Likewiſe if A — B, then 
is B D. and if Ac, or B, chen alſo is C 
; or} D. . 5 


B '1z Parts C and F are in the ſame vat io, wit lj 

| |: their like multiples AB and DE, if taken i 
cayreſporigentty. At . F.) 1 
I Let AG, parts of the multiple 
AB be equal 10 and let DH, BE | 
I | parts of the multiple DE be eq to F. 
5 | « The number of theſe parts is equal 10 a fe. 
||| | the number of thoſe. Therefore whereas þ 7.5. 
XCöbr“ AG, Cn. DH. F, And GB. (3:21 HE. F 12. 5» 

hte e is c AG GB (AB.) DH - H 

( D C. F. Which was to be deu. 


* 


oy bor. 


oo y I 


4 15. 5, 
hyp. 


C 11.5. 2 


14. 5. 
d 6, def. 


A * 
b conf 


1 EE. 
d2,s. 


e G. 2 


f our + Sadr 4, B, C, D 1% portion | 
alſo ſball' be alternately proportional (A.T :: 

Take E and F equimultiples of b; war 
alſo G 9 H equimultiples of Cand D, There. 
fore E. Na :: A. BU: C. Da :: G. H. Where 
fore! , , likewiſe is F ©, 


= H. 4 Therefore AY B. D. Which was 
10 2 . 1 
* Sebal. 


Alien 22118 25 place only thin when the 
quantities + are of the ſame kind. For heteroge- 
- neous Annes are not compared together. 


PRO PA XVII. 


4; N If magnitudes compounded be 

| proportional AB. CB. DE: FE) 

1 | © they ſhall Ph proportions! af alſo when 
LO divided (AC; CB :: DF. 

, Take GH, HL, IK, KM, in 

7 L. order the equimultiples of AC, 

CB, DF, FE ; and alfo LN, 

* MO, the equimultiples of CB, 

FE, The whole GL is a 2 

multiple of the whole AB, as 

. 1 one GH of one AC, Þ*that is 

1 5 by | | as IK of DF, e or aß the Whole 

IM of the hole DE. Allo 

HN (HL. L. V) is as d multiple 


K — of CB, as KO (KM + MO) 1s 


T2 
8 
is 
i 


FRE 4 of FE. Therefore, whereas by 
| Hy p. AB. BC :: DE. EF. if GL 
F. 1 ry be ws 7 HN, then Scr 
5 CE OC W e, a 
[3 AD „KO 


from theſe HL, KM that are 
| | equal; 


PI Y 


. 


1 


—1—1— 


LN, F then will 


b; abſurd. The like abſurdity. will f pon, if it d 9. aæ. 


Is, AB. 


from like propo 


EIDE. Elements. 


qual; and if the inder GH bet”, = ==, 1 oy 

„ MO, s f ax. | 

C. CB :: DF. EF. Which was to be dem. 36. def. 5. 
PROP. XVIII. 


12 ; 7 * magnitudes divided be proportional 


BC :: _ 172 15 ſame kr 

compoun all be proportiona 
hs | (K ch 2 F. FE. ＋ 
E For if it can be, let AB. CB:: DF. 
| FG >= FE; a Then by divitien will a 17. 5. 
| Ag. BC DG. GF. 5 that's, 1G, b hyp. & 
| GFE DE. EF. and being DG 11. Nee = 
AD DEF, e therefore is GFg- EF. d Which c 14. . i 


| 


be ſaid AB. CB :: DE. GF. 8 FM 
PROP, . 


C FVV the. whole AB be 
4—4 9 to the whole DE as the 


© * part taken away AC 1s 
D e e — — 10 the part taken awa 
| DF, then ſhall the per 


due CB be to the 22 FE as. the whole AB 15 to 
the whole DE. 
Becauſe a AB. DE :: AC. DF, 6 3 by a byp. 
2 AB. AC , DE. PF. c and thence b 10. 5. 
y diviſion AC. CB. DF. FE. 5 ne 17%. 
again by permutation AC. „CB. FE. d that d Hp. & 
DE :: CB. FE. V hich was to be dem. IT, * 
e | 
"Hence, If like pro ortionals be fubſtratted 
ti nals, the refidues dan - 


proportional, 
2. Hence is. converſe 7atio demonſtrated. © 
Let AB. CB -: DE. FE. I lay that AB. AC :: 
DE. DF. For by a permutation AB. DE: EB. , 
FE. b theref. AB. DE AC. DF. whence axed. . 
by permutation Ab. Hoe DE. DF. Which was 


acl PROP, 


The fith bse, 


7 there he 3 3,0, 
others D, E, F equal to thoſe in 


number, which being taken two and 
two in each order ave iu the ſame 14. 
E N _ e dhe E.F) 
and if of equality the firſt A he greater 
than the third. : then ſhall be four 
D be greater than the fixth P. But if 
E F the 7710 be equal to the third, tber 
Ide fourth D 1s Th to 1 Ez aui 


bil 
{t 


| 


be i un C, fo D is leſs than 
: 2 "NY KF 1.5 Let Acc Bess K F:: * by b in. WW; 
+ 5 verſion ſhall be F.E ::C. B. «Burg = therefore | 
8.7 B 
d ee or = e therefore De F. V. 72 to he dem. 8 1 
3 Ro, | | 
| y the ſame way of argument if ANC, 
f 8 a” vil appear that DN FE. | 
211.5 nd, 3: Hp. If ASC. Becauſe E E.: C. B : A. Br. if | 
8 D. E. gt erefore is DF. Whichwas tobe dem. | 
mY PROP. XXI. 
IR he three magnitudes A,B(, EI 
others alſo D, E, F equal io len 


1 | [| are in the ſame ratio; and their - 
» portion inordinate (A. B.. E. F. | 
13 5 25 B. C :: D. E.) and if of equality, | 

| 4 the firſt 4 be greater than the thi 

WW ABC 
o the third, then is the fourth equal 
10 the ſixth ;, if leſs, ſo is the: other likewiſe. _ 

a Hy- 1. Hyp. If A SC; then OG D. þ B. C. 

163 therefore inverſely E. D.: 0 B my * ether 


= In in number, which taken two and two 
1 | 14 ; then, is the fourth D greater = E 
D E F the fixth\F : but if the firſt be a . 
B A * wil 
5 ſebolyz- fore 5 2) = that i ads d therefor Dc F. 


_ 4 10. $ | | - 2. 


EUeLID E, Elements. 107. 
+ 525 oY rhe lil arguments, if ADC, then 1 


1 K then becauſe E. D 2 C. 5. 
0 A D=F. f. 
Viel was io be dem. 89. 5. 


P R OP. III. - 
5 * PIR, : 2 5 


. | Pi there 15 any num- 
| ber of magnitudes A,B, 
| C, and NT equal to 
them in number E, F,. 
which taken two and 
two are inge ſame ra- 


| E. O tio (4: 4. B E. and 
M . C E. F) they hall 
| be inthe ſame =: Hu 


ve! 
K 

| | i ſo by equality, (A. C: 

| 


8 Take G. H e - 
multiples of a,D; 
| and I, of B, E; 


Wl 
| 


1 f 
* p. E, þ therefore G. b 4 3. 
ENS I H. K. and in like 
114 LE manner LL :: K. M. 

bind | | therefore, if G c,, 
than | 2, hs C then Re IH 8 M. a therefore A. c 20. Py | 
qual CB. F. By the fame way of demonſtration if d 6. def. 
qual furhe C. N - :: E. O, then "by 9 4 N | 


Mich was to be dem. 
E $ 5 1 | 

| PROP. 
7 72 4 | 1 


r e 


ä arne, 

3 2 * N * 2 It . . = 

— — * Nn en F — ö R * 6 5 . A * {TE 
r R n & as Xa 2 * R N 23 ** 3 a N 1 OP 5 
N * * * - 41 * „ * * 2 I 1 * * 2 of 4 
* * 5 * y hes 8 y 7 8 PF A * 
5 ** - . * _ ww * - 
VF. 


ö . 
7,0 FRO P. SANE 
fl If there be three magniindy 
| wy | A., B, C, and others D, E, F, . 
1 qual to them in number, which 
| taken two and two are in the 
| ame ratio, and their 
D E F tionality inordinate (A. B. k. 
IL MF. and B. C.: D. E.) they ſbal 
be in the ſame ratio alſo h 


I equality. | 1 
- | © Take G, H, I equimulti. 

. ples of A, B, Dzand alſo K, L, 

1 equimultiples of C, E, F. 
1 1 ThenG.H::a A. B:. b EF 


215. 5. { 1 q f a :: LM. Moreover becauſe | AC 
b . 5 B. C:: D. E, thence is c H. The 
0 4. 5» 5 1K I. L; therefore G,H,K, but ta 
| | and I, L, Mare according to Wl becau 
= Rob 21.5. Wherefore if G be C., 21 
= | Se, K, then is likewiſe Ic, =, AM. and A 
= | fo d conſequently A. C.: D. F. Which was to WW B. 
bl. d 6. def. 3. demonſtrated. 0s 
3 If there be more magnitudes than three, this way Er- 
1 f demonſtration holds good in them alſo. = 


r | \ Coroll. __— 
22. & 23. From hence * it follows that ratio's com- W the f 
5. and 20. [wag of the ſame ratio's are among them- 
def. 1. felves the ſame; as alſo the ſame parts of the L 
lame ratio's, are among themſelves the ſame.. 955 
a Top magnitude d3 
YL — — 5 — 4} the magnitude 4 
C * havethe ſame 5 5 to the ſe⸗ 
5 — — EH cond C, which the third D E 
F Das to the fourth F; and if 
1 | a the fifth BG have the ſame 
| atio to the ſecond C, which the fixth EH has te the 
| | fourth P, then ſhall the firſt compounded with the 
fifth (4G) have the ſame ratio to the ſecond C, 
1 which the third compounded with the fixth (DH) has 
= | to the fourth F, | 5 
or 


nd inverſion C. BG: F. EH :*rherefore by 
ality AB. BG DE. EH: whence by com- 
ounding AG. BG-:: DH. EH. Alfo se hyp. 
EH. F. Therefore again by 5 << AG. C2 | 
DH. F. Which was to be dem. © 


WN x their * fot. uſe. 


a N K 
— * ar _—_— . F Wa 8 1 E n 
5 9 8 8 NY n 8 2 * g 2 DI] Uh * * 4 N * 8 4, 3 18 * TP bn) r EG * © al 87 1 8 N FAY <*F "FT e * N vx A N "on N I 
£ "Ty 5 7 R 1 7 . id 4 n N * 28 9 by , g 5 7” y 
ICT * 5 W N N J * i 9 . N MY e N N TED ON PR TH 4 * 8 yo 4 * * i 8 racks F * Er 
I a x . : * « Ss . 5 41 1 * 0 I p. | 
) * 


„ 


For becanſe a ABC :: DE. E, and by the H 8 4 byp. 
b 22. f. 


r 1 
r magnitude: orti « 
CD E. F * N and the leaſt 


D F ſhal be greater than theweſt-CD, and E. 

| Make A0 =, and CH = F, Becauſe 

| AB. CD:: a E. FAG. CH. thence 2 . 

is AB. CD :: GB.HD. 4 but ABCD. b 7. 5- 
]e therefore GB = HD. But AGF 12 5 
| | E + CE, therefore AG F GB ＋ d He. 


+ CD. Which was to be lem. 
Theſe Propoſition whic W are not Euclide's, 
but taken out of other Authors, — et 


| KekEEE - CH - - HD, that is, AB Fc 7 ſchoh 14, 


=: hdd 


— 5 greater * (o 


E 9 the ſecond, than the 
PO oe TI - | third to the fourth, 


- © then contrarywiſe, by 


converſion, the ſecond... ſhall have a-leſs proportion 70 
| be fuſt, than the fourth to the third, _ A . 


A 
Let = 505 vr chat x B. | Forconceive 


A Co 
C. E 
355 a therefore 2 EF 5 bohenceAcEcthers-2 a 15 1 
B B | 
fore F-. 40 Which w was 5.70 be dem. a 8. 5. 


d cor. 4. 5 
PROP. XXVII. 1 
A x. CS If the firſt have gen ot N 


5B D Ds” tion to the ſecond, than the 
x —— * ied tothe fal; then alter 


nuatehy the firſt ſhall dave a oa 
rroportian to the third,than the ſecond to * * rhe | 


Wein Elowentr. © + „ 


* 


110 


4 — a IO. 8. 
I b 1. 5. 
C 16. 5, 


ed with the ſecondſhall have a greater proportion 
the ſecond, than the third compounded with the fou 


2 10. 5. 
| ef og 
e 8. 4. 
d 17. 5. 


N W 9 3 q 4 . — * AS 4 * 2 ASS" Ct. at I * r —_— 
K E * a 4 BY ed 
p Ha n 1 ae n 1 9 4 EIT. ö Me. 
, N N N - ae F n Fe hs ww” as 6 
IT : n 8 


; MF: = 0 
Let q; c y chen I ſays © 5. For concen 
B = 5 therefore ACE, ö 8 


BC, that is common; then þ re 


? — 
R 7 

* 
* 


* c TEE 
of * wk Y yarn! R * * 9 
IF”. » * = 
* 1 ls | 
\ 


— = 
B | : 


e or 5. Which was to be dem, 
PR 0 P. XXVIII. 


=" 5293 


5: the fiſt Bade a greater proportion to the 15 | 
al the third to the fourth, then the firſt compo 


10 the fourth. 5 | 
Let Rec = I ſay that Bc. Pr For cui 
ceive . herefore is ABC GB. add 
BC EF *t reiore 18 a 


to each part. then} will AC = GC. c therefon 
1. 888.4 that is EF. Which was to be den. 
PROP. XXIX. 


= Re # 


If the firſt compounded with the N H- 


rater ion 10 the ſecond, than the third co 710 


3 vu hy oh has to the fourth; 151 tha 
won the t hall have a greater proportion to t 
ſecond, than the third to is ourth, E 


geive BG EF © theref. AC GC. Take aw! 0 


mains ABT OB the 


XY 


AB GB DE 


Therefore fc C 4 er EF · Fhich v = 


dem, PROM * 


Jt 


viſion be FF by converſion c therefore C 26. 5. 


4 * "2 - Bl et Sg 7 Jock” ves; — 
" TIT —__ 18 * 3 * . _ 1 RW __ LY Re FR N K 
. 


PROP, 
B If th fo com- 


42 —1——0C pound led 


with ths ſe 


D————F cond; va gretter 


portion t0 25 e- 1 
a: than the FS JO nia; with 2 74515 8 


10 the fourth, then by rae ratio” © the ſi "ſt 
compounded with the ſecond have leſſer ratio to : 
frſt, than the third CG with th es ſhall 
have to AG third. by. A AC 
ws = YE DF 


For  dechuſe” that A, * 55 ou by di- a byp. 
AB PF bg. 5. 


d 28. 5. 


18 — = EE 4 4 therefore b compoſition 


; D F 
£ Ek. Which was to be dem. . 


N PROP. XXII. 
1 Vikere be ern 


C - F—— thers alſo D, E, Fequdl | 
Gr mm rm —— + * 
T n i 
proportion of the firſt o 3 to the 


_ _ 156 of 2 the 1 " the laſt to their ſeen ' 


(Se FI and there be alſo aged proportion of 


the, 3 Fibefuſ magnitudestothethird,than thers 
75 oh the feconũ ef the laſt maguitude to their thad 


(oo B.) mer he equality alfo ſpall the 7 


the the former magnitudes to the third be 
ra in x, 2 9 "eg iſt of. * latter "er 


nitudes to the ibu 65 2 F. 3 


* * 1 ht. TY 4 * * . 
ITT EIS... PIT SAINT bu OS AY 3 R 
4 9 * * * 3 8 x * N 
. * CO ERS > * 1 * 
7 "oy oY * * F I 


The fb Book. _— 
0 
Conceive 2 TE. athereforeisE FG, and} 


. . E Al 
therefore, . gain conceive GG PN 
5 K HH CI 
c werkes B therefore much more G 2 > ff 
A 
4 wherefore AS H, e a conſequently 8 K 8 

„ D | * * N | 15 | | 
fore. 2 1 
or. XXII. 1 
112 Tf there be three may: Fe, 

B _ ; eh is 8 bp and b. | 
: TS „ equal to 7 
Comm oh F them in . and 11 
8 AEſbere be a greater ond, 41 
H——— portion of oh efirſt 575 be third to 


/ the ratio of the Kern of the former to the third be 
E 


A — 1-—B* to the whole CD be greater than 
CC 5 * ? "4 of the part taken a- 


' yemaindes EB 10 the os FD be greater than 


former magnitudes to the ſecond, Ln 1 5 73 of the 
ſecond of the lattey to the third (8 F +] and alſo 


greater than the ratio of the firſt of the latter to the 
fecond (Cx. cr D. } then by equality alſo fl il 


ortion. 0 the firſt of the former to the third, be Naemor 

7 = that ＋ the hf of the latter to the tid lake o 

'A. D Ihr | theſe 
The a of this . is alto 


gr like as of the precedent. 


PROP. XXXIIL 
E If the proportionof the whole 4B 


E to 4; art taken away 
; then ſhall alſo the ratio. of the 


that of the whole Ab to the whale cw” 7. 3 
Be⸗ 


_ __EUCLIDE': Element.. 
| Sl AB AF - £oc- 
13 WW Becftſethar Rate, b therefore by permu- 


f dong f * 22 * therefore by conperſe ratio 
1998 n 
= 7330. and by permutation again F- 
H | 3 ans 

G PROP: XXXIVz. 


> 
* 


1 D. — a If there beg 


[3 | H-—=- fo equal to them in 
0- »* number; amd the 
% proportion of the fut of the former to the firſt of the 


titer, be greater than that of the ſecond to the ſe- 
ond, and that greater than the 7 of the 
third to the third, and ſo forward all the former 
magnitudes together ſhall have a greater ratio to all 
the latter together, than all the ee. out 
the firſt, Hall have to all the latter, leaving out the 
%; but leſs than that of the firſt of the fri to 
the firſt of the latter; ana laſtly greater than that 
of the laſt of the former to the laſt of the latter, 

You may pleaſe to conſult Interpreters for the 
demonſtration hereof, we having tor brevity 
lake omitted it, and becauſe cis of no uſe" in 


thele Elements. 


> i Thc Bd of che fifth Book 


* 


1 


K 2 Fy * = Wa» 
„ & 4a i846 6: - 2 Ll * 48 e 
= * * 4, * * 4 + x * 1 * 4 of % 1 oy on * 7 x 12 * #1 A 2 K. 
5 =. oY * 1 " 4 — N = ” L . 9 N p F 9 x RW 
” 2 Waere 8 . * 1 OR ” OE TREO _ _— * k N WE IP N A * * amn 12 : * bo 1 8 15 N 1 ; * © uy 
? . A 30 ** * * n A 9 2 * ene * * 1 5 + 
4 1 a 7 8 * Th 2 77 1 
W il . : 9 - 
* 7 * * * 


; ux SIXTH BOOK 
| uo: ELEMENT; 
a . | EEE] 87+ F 25 MN — — — 
| 
1x | 
| | * the _ fg ures (ABC, Dch 
x | are ſuch whoſe © everal angles at 
= ; equal one to the other, and ally 
= © their ſides about the equal angles 
= — 85 ortional. 
A be 201. B CE, and AB. BC :: DC. & 
= Ao the angle Ag, and BA. IC: CB. PE. Laſh 
| the angle ACB=E, and BC. CA: CE. ED, 
4 ui II. Reciprocal figures itt 
4 22 ——H(BD, BF) when in eſther f 
= - gure are the terms ant 
Wn r E dents and conſeguents of 1 
= BON. a AB. BG :: BB. 
E— 
9 IT. A night line AB i 
= on... +: faid to be cur according 
= » a " B mean and extreme proper 
| | | tion, when as * whwvie Ab 
| is to the greater ſegment AC, ſo is the Seal 
| a0 AC to the * CB (AB. AC: AC. 
| 1 
| IV. Tis 


r ee ce ee 


mn 
. \ 

Fi 
7 
| 8 

p => * 
k 

8 


9 2 — Wa * ma 
Rs ET do A oa 
o of bs * ; P i tt 


| EUCLIDE's | Elements, 1 15 


"i IV. J altitude, any fi- 
FR. paged „is a perpendicular 
line K E from the top A 


1 


Fad of . , 1 f : Peg MY 
V, Atatio-is ſaid th. ecompounded'oftwo ra- 
tlo's, when the quantities of the ratio's being 
multiplied the one into the ot her, do producea 
ratio. Ac the rat io of A to C is compounded of the vatho's 
„ TC A AB a to. def. 
of 410 B and'BtoC. For 5 + a= Abg. * 


* 1 5 * * > ” 2 
: R P. + 4 & 
1 ov . „ 
* > *..: & + 


Tiriangles ABC, 400, 
and parallelograms BC © 
AZE, CDFA which have 
the ſame height, ave in 
proportion one to the 
other, as their baſes BC, 
CD are. * 


: 


b The triangles ACB, ABG, AGH are equal, b 38. 1. 
and þ alſo the triangle ACD= ADI. There- 
fore the triangle ACH is as multiple of the 
mangle ACB, as the baſe HC is of the baſe 0 
C; and the triangle ACI as multiple of the 
triangle ACD, as the baſe CI is of CD. But 
if H , , = CI, c then is likewiſe the tri- c ſcb. 3 g. r. 
e AHC c, =, ACI; and 4d therefore d 6. def 5. 
D the triangle ABC. ACD :: 6 Pgr. CE. © 41. 1. & 
ck. dich nas to. 0. - - 15. ö 


Wy 


- 
1 ” 
H > 4 85 

: y 1 A * - 

1 1 

* 1 5 0 „ 

— N 

* — 


. 
* R „ „ . " +) wy * 1 a * y ** 
1 N 7 9 N * n W n 9 e 
* l „ ne 4 $5 : lat EE: Fadia brad SAIF * bs ba F 2 
— , —— «t. oe ; 
7 * W I F 5 ” * — * 


e 1. 6. 
f 19. 5. 


* 


The fixth' Book of 


| Scholwum. 


775 O P. 1e 80 1 
to one fide BC of a trianyl 
N ABC be drawn a Nr right Int 
DE, the ſame ſhall cut the ſides if 
.\ the triangle proportionally (4D. II 
, AE. EC.) Aud if the. ſides of th 
E triangle be proportionally. cut (A0. 
De AE. EC) then a right lis 
DE joined at the ſectiont D, Eſp 
be parallel to the remaining fide of the triangle N 
Draw CD and BE. DONT 
1. Hyp. Becauſe the triangle DEB a = DEG, 


 b therefore ſhall be the triangle ADE. DBE: 


ADE, ECD. But the triangle ADE. DBE: 


AD. DB, and the triangle ADE. DEC :: AE | 
EC, d therefore AD. DB... AE. EC. 


2. Hyp. Becauſe AD. DB -: AE. EC, e thati 


the triangle ADE DBE. ADE. ECD; f ther 


8 39-1. fore is the triangle DBE = ECD; and g ther 


fore DE, BC are parallels. Which was to be den. 
SEbolnan.: + 

If there be drawn many parallels to one fide 

ok any triangle, then all the ſegments of eng 


* r 3 4 FLO EET OD a 
* * 7 p 9 KS |, Ivy R "IA 
1 * * n * * * ies 200, 
* 1 %* * . i” 
SY. 


5D. 


baſe | 
triang 


bn 


R * FI nn 
* a p 


, 3 8 "Ip * 2 * W 3 235 . * b * * 66 * 
. nnn , c , da ates . 
' > | 0G * 
| : f TL * R 
* 


| Which was to be dem. 


Fucik. 5 Meade. 


ſhall be proportional ; 5 as is eaſily n. 
from the gs nt, , 


0 - Nn 
88a angle BAC of a trian- 
| | ae BAC be biſefed, and the 
right Ime AD, that c ets the 
| angle, cut the baſe al A 375 
Hall the ſegments of th baſe 
TT have the fame ratio hat ˖ 
got her ſides of ti triangle gave 


J DC :: AB, Ac.) Au if the ſegments of the 


baſe have the ſame ratio, that the other ſides of the 
hy 15 DAB. &.) then a Arp 

line AD drawn rom the top A to the ſection D, 2 
bſe# that angle BAC of the triangle. 
s BA, and A AC, and join 

1. Hyp. Becauſe $E= AC, therefore is the 

angle ACE E 1 BAC c= DAC ; 4a 5. f. 
ene DA, CE are re parallels. „ Whedlored/ 4 Y 
BA. AE (4 ©) :: BD. DC. 

2. Hyp.. ecauſe BA. AC" AE). BD. DC fa 27. . 
therefore 1 5 CE = and £, er 2. 6. 
is the a and 3 Ef 2. 6, 
I cry, ZE eee the angle 5855 g 29. 1. 
DAC. Wherefore the angle BAC is biſeRted. n 5. 1. 

285 Kt. ax, 


P R-O b. IW. | 
ob 7 75 +" tr ne 
752 des are proportional 
| whe are about the equal angles, 
3, DCE, (UB..5C :: DC. CE, 
*® Lc.) Aud the ſides AB, DC, Kc. 
ieh are fubtended under the 


dae, oy o atig. 
et the ſide BC in a AA line to the ſide CE, 
Produce BA and ED till they a meet. 


H 3 Be- 


4 31. Ie 


1 angles ACB, E, 8c. are 


„ 


_ a 2 6 3 c * 9 » 
RR Ee: 
* » 2 U . 


1 I LOTS % * 


118 
b hyp. 


c 28. 1. 


d 34. 1. 


© 2. 6. 


g 22. 5. 


1 I, 


40. 


5 9. 5. 
Ff 8. 1. 


8 32. 1. 


f 16. 5. 


e 11. 5. and EF e: AC. CB d DF FRE. therefore GF = 


8 


The, vb "4 "WH [x7 
' Becauſe the angle Bb = ECD, « therefon 
BF, CD are parallel; Alle becauſe the, Angle 
BCA b = CED, e therefore are CA, FF paral el, 
Therefore the figure CAF D is a Pgr. d rhetefore 
AF = CD, and AC ED. W mee it is evi 
dent that AB. AF (CD) ::-2 BC. CE. by permu- 
tation therefore AB. En CD. CE Uo BC. 
CE. :: FD (AC.) DE, f and thence per- 
mutation BC. AC:: CE. DE, g Wherefore" alſ 
by equality AB. AC : GDDE. e 
f O/o. 8 
4 [ nice AB, DC :: 1 : AC. „ 
Hence, If i in a winggl NE. EY © he "0 
AC a parallel to one fide FE, the Wee * 
fhall be * to the whole FBE. . 


P * Of: V. 4 2 a 


I. 8 W 
BC, DEF bave i 


es proportional (48. 
\# E. EF, and 46. 
a7 1 DF, EF, and alſo 
1 AB. 402 DE. DF) thoſe 

F 2 .,triangles are 6quaan 

3 © of © frog 1 . right 
| qual = which are ſubtended the homole 841 W equi, 
5G — i 


1 10 


At the _ EF a make the angle F 
and the angle EFG+==C 3b rn ah the angle 
G = A. Therefore GE: EF 9 :: AB. BC :: DE. 
EF. e and therefore GE =— DE, Likewiſe GE: 


DEF. . Theroloxe x the Sire DEF, GEF an 


Tore, 


1 dhe Ae 


OA g ESUF R 


EUCLIDE's Elements. - 
8 RO P. VI. 
Y LIES Ft two triangles ABC, 


wy de one an B 
equal ih one 1 
* . the des about the 


. 


| the angle EF 
Therefore GE.EF :: U AB. BC :: c DE 
therefore DER GE. But * angle DEF e=Bf=c 
GEF; therefore the an 1 57 

| conſeguently the angle EFD— * Vf. to be dem. e byp. 


maining angles C, F either 1 or not leſs than a 


| equal angles B,DEFpro. 
* N Feten AB. FC: 56 
5 CG +; 2 tria 


| ; ARC, DEF ae fe. "i 
„ and have thoſe-angles 1 ** under which arg 


| ©. ended the hom og0us fide 


At the ſide EF make the an le FEG-=B, and 
—C; athen will the an A. 321. 
3 dandh . L f 


g=G=A, v and d Y. A ot 


WR kt confi. i N 
4 tas IF two triangle: ABC 
| db have one mw b 32.1. 


ual to one angle D, and 
85 foes ch the other 
& \ angles ABC, E, proportional 
"" F N Þ(45. SC :: DE. F) and 
if they bave both of the re- 


right angle; then Hall the triangles "ABC, DEFbe + 
euinngular and have thoſe angles equal about which . 
e ſides are. 

or, if jt can be, let the . ABC E, and 
make the gle c A herefore, whereas 


| the angle Fa — D, þ hee is the an l 1 byp. 
LEE Thazefore AB. 20 2 : DE, EF —.— b 32. 1. 


BC. e therefore BG = BC. f th 
BGC = BCG. g Teese | 


4 % 


| than 2right angle, and þ 6 A AGB Ore 9. 5. 


F is greater than a right: Therefore the angles f £ 
C and F are not of che ſame ſpecies or kind, 8 cor.17.1, 
which | bs againſt the Hypotheſis. | cor. r. i. 


H 4 PROP. 


1 £ Þ N def. 8. Coz '0 Il. | 
* Hence, 1. BD. DA e:: BA. Nc. 


be fixth Book 'of 
n R OP. VIII. 


N If in a right-lined FM gl 
ABC, from the right 1 
BAC there be drawn AD | 
perpendicular to the hu, 
\ FC; then the triangles aboy 
W.- the perpendicular ( AD}, 
Fey are like both to the whole triangle ABC 
and alſo, one to the other, 
a byp. For becauſe BAC, ADB are a right angles, þ 
b 1 "Pp and ſo equal, and B common; the trian gles 
0 BAC, N c are like, By the ſame ar ue 
di BAC, ADC are like 4 whence alſo ADB, ADC 
will be like. Which was 1 e dem. © 


7. BT. AQ: 4 AC. DC. and CB. BA:: BA. BO. 
4 - ee, 
Fon a right lin 1 
"EC "given AB: ig cut of 
- * ed 92 part required, a 
FORE From the Joint h 


draw an infinite line 

A'C any-wiſe, in 
which, a take any 
three . egual parts * 
a AD; DE, EF. join 1 FB. to which from D þ draw 
„ parallel DG. And ie thing is done. 

c 2. 6. Fot GB. AG, c FD. AD; whence by 4 | 
d 28. 3. compalitlg * 2 AB. AG AF. AD. 2 Hi 


a 31. I. 
6 3 f 


whereas AD = 7 of AF, therefore 3 is AG * 4 in. 
"oh "of: * hich was to be done. Nh | whit 


p ROP. ralle 
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* R . 


To divide right line 
AB not divided (in F d G 
as another line given AC * 
cut (in D and E) 
Let a right line BC join 
'B the extremities of the line 
| divided, and of the line not 
divided; and to that live from the points E, D 
« draw the 3 ajallels EG, DF meeting with the a 3, 1. 
right line t at is to be cut, in G and F; then 
a thing is done. 
For let I be a drawn parallel to AB. Then 
AB. DE :: b AF. FG. and DE. EC :: | No 4 0 
IH :: FG. GB. Mich was 10 he done. 3 7.2 «Tt & i ö 
D. 3 Fc bol, | 5 \F 


, W 7 hag to ent a right line given 4B into 
; a many 1 15 parts as you fleaſe ( ſuppoſe 5;) +» 


which will be more eaſily. performed thus. 
Draw an infinite line A „and another BH pa- 
„ tallel to it, and infinite alſo. Of thoſe take equal | 4... 
| parts, AR, RS „SV, VN; : and BZ, . IL; e 
in 7 


. 2 O N 4 3 : WS 9 IC 2 N " 
1 7 f 20 5 r 2% ws TILE N 
* 1 5 
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4 2. 6. 


The fixth Book of 

in each line leſs parts by one, than are required 
in AB; then let the right lines LR, TS, XV, ZN 
be drawn; theſe lines fo drawn ſhall cut the 
right line given AB into five parts. 

For R. ST, VX. NZ. are a parallels; there- 
fore, whereas AR, RS, SV, VN are & equal; « 
thence AM, MO, OP, PQ are equal alfo.”Like- 
wiſe, becauſe that BZ = ZX, therefore is B. 
== PQ. and therefore AB is cut into five party 
Which was to be dem. | | 


PROP, XII. 
| we” We 
' Two night lines bei: 
given 43, AD, to find 
out a third in proportion 
to them 17 E.) 
D, 


oin 


and from 


AB being produced take BC = AD. Tnro' C 


draw CE paiallel to DB; with which let AD 
produced m:et in E. then is DE the proportio- 
nal required. 8 


© 


For AB. BC (AD) 4: AD, DE. Which was 
to be dem. "on 


Or thus} Makethe angle ABC 
right, and alſo the angle ACD 
right, then b AB, BC BC, BD. 


PROP, 


2 lemic 
cular B 


4 } * , FY * 
K * # iP {> * 
= i 1 . 
— . - 
8 0 | ? C : 
of F : — 
* 


Three right lines being given DE, EF, DG tg 
7 - four th 3 2 OM $6: - *. 
oin EG, and thro? F draw FH parallel to 
if with which let DG produced to H meet. 
* Then it is evident that DE. EF a n: DG. GH. 12.6 
Dieb was to be dane. 45s o 5 


io- F PROP. XIII. 


Was . „„ 7 1 

Iwo right lines being given 

BC AE, EB. to find 2 
CD 1 „ ei EE, 

D c ieee e pon the whole line 

5 4 5 E 3 * AB as a diameter deſer ibe 


:ſemicircle AFB, and from E exect a perpendi- 
wlar EF meeting with the periphery in F. then 

AE. EF :: EF. FB. For let AF and FB be 
daun; a then from the right angle of the 2 ZI. t. 
nght-angled triangle AFB is drawn a right line 


& 4 1 * to the baſe. ) Therefore AE. b cor. 8.6. 


E. EB. Which was to be done. | 


ons 
Coroll. 


a ſch. 15. 
| 50. 6. 
6 7. . 


d 1. 6. 1. Hyp. AB. BG B. f BD. BH :: c BF. BH 
© 11. 5. 4 BE. BC. e n 4 8 i 15 
1.6. 2. Hyp. BD. BH:: F AB. BG :: g BE. BC. 
5 . BF. BH. K Therefore the Pgr. BD==BF. hid 
1. 6. was to be dem. . CS | f 
9.5. 


The fixth Book of 
Coroll. 

Hence, A right line drawn in a circle from 
any point of the diameter perpendicularly, and 
extended to the circumference, is a mean pro- 
portional betwixt the two ſegments of the dia. 
meter. 


- F 


Equal Parallelograms ha. 
ving one angle ABC equal 
one EBG, have the fides BD, 
BF which are about the equal 
angles reciprocal (AB. BG; 
EB. 30; ) And thoſe Patil: 
lelograms BD, BF which bay 


one angle ABC equal to one EBG, and the fil 


—_ are about the equal angles reciprocal, an 
equat. X i -q | 
For let the ſides AB, BO about the equal an- 
gles make pne right line; a wherefore EB, BC 
ſhall do the fame. Let FG, DC be prodigy 
till they meet. 8 


4 PROP. 


9 
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| „ 
from | E 1 *” A 
qual tritngles havi 
and one angle ABC equal to > 
4. DBE, their fides which a 


about the equal angles are 
|  reciprocalih(AB. BE :: DB. 
. i Fc.) Aud thoſe triangles 
i that have one angle ABC 
equal to one DBE, and have alſo the ſides that are 
about the equal angles reciprocal (AB. BE :: DB. 
BC) are equal. 
Let the fides CB, BC, which are about .the 
equal angles be ſer in a ſtrait line; a therefore a ſcb. i 5. t. 
ARE is a right line. Let CE be drawn. 2 
| 1. . AB. BE the triangle ABC. CBE C.. U- 6. 
therriangle DBE. CBE. 4 DB. BC. e therefore, xc. © 7: 3: | | 
r. De. The triangle ABC. CBE = f AB. d . 6. = 
ZEST 4 h :: the 2 1 CBE. 47 8 # 
eretoxe the triangle . i 0 1 
ore t m ABC D E . yp. 


au- ne 
Bc . to he deni. | 8 Ip. 
8 | PROP. XVI. k 11, and 


13 „ 


9.5 
RAT 
| arte *Þ 1 


If four right lines be proportional (AB. FG :: EF. 
CB) the rettangle AC comprehended under the ex- 
tremes AD, CB, is equal to the rectangle EG com- 
prehended under the means FG, EF, And if the rect- 


2 


angle AO kompre hended under the extremes AB, CB 
Pp. be equal to the rectangle EG comprehended under the 
means FG, EF, then are the * right lines propor- 
tional, (AB. FG e EF. CB. | 
1. Hp. 


* 


" 7. 9 . * a 2 H EIT * *- "4 
nan MIS. r 9 = : ö * = W 7 
* N wy 4 a * ö pd 2 * * , y 


N W | 2 
* - * Wy Oe " wu N n SPY” „ PAP ME: 
x f . | 4 * 1 
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The fixth Bobs of © 

1. Hyp. The angles B and F are right, and | 
| conſequently equal, and by Hy p- AEB. FG: EF. Ch 
b 14. 6. b therefore the rectangle AC—EG. 


2 12. 4X. 


c byp. 2. Hyp. The rectaugle AC H= EG, ang the 
d —« angle B= F; d therefore AB. FG «: EF. C5. 
| hich was to be dem. 8 0 | 


Henee, it is eaſy to ply a ectangle given 
B ; (biz. e by ma- 


e 12. 6. EG to 2 right line given 
king AB, EP :: FG. BC. 


PROP. XVII. 


Tf three right lines be proporticnal (AB. EF:: 
EF. CB.) the rectangle AC made under the extreme 
AB, CB is equal to the ſquare EG made of the mid- 
dle EH And if the redangle AC comprebended under 
the extremes AB, CB be equal to the ſquare EG 
made of the middle EF, then the three lines are 
r (A3. EF. EE. CBg.: ; 
3p. r. Hyp. AB. EF: a EF (FG.) CB. therefore 
87 6. the rectangle ACh EG 8 2 125 | 
c 29.def.r, A 9p, The rectangle ACd -- ro the ſquare 
d hyp. EG — EFq. e therefore AB, EF :: FG (EF. ) BC. 
e 16. 6. Which was tobe dem. 


© Coroll. 
Let Ax B Cq. therefore A. C:: C. R. 
* PROF. 


S 


128. 
BY. 


Ps ro 


# tn 


Selbe re, © hp 


From a right line given AB to deſcrihis a right-lined 


| foure AGHB like and alike ſituate to a right. lined 


ure given CEFD. ; 5 
Reſolve the right-lined figure given into tri- 
angles; a Make the angle ABH =D, a and a 23.1. 


| the angle BAH = DCF, a and the angle AKG 


— CFE, b and the angle HAG = FCE. then 
AGHB ſhall be the right-lined figure ſought. 

For the angle B b =: D, and the angle BAH b conftr. 
DCF. c wherefore the angle AHB = CFD. c 32. 1. 


| ballo the angle HAG = FCE, and the angle 


AHG b CEE. e wherefore the angle G = E, 
and the whole angle GAB 4 = ECD, and the d 2. az. 
whole angle GHB 4= EFD. The Polygones 

therefore are mutually equiangular. Moreover 

becauſe the triangles are equiangular, therefore 

AB. BH e:: CD. DF; and AG. GH e :; CE. EF. e 4. 6. 
Likewiſe AG. AH :: e CE. CF. and AH. AB ::f 22. 5. 
CF. CD. f From whence by auen AB:: g 6. def. 5. 
CF. CD. After the ſame manner GH. HB :: EF. i 
FD. Therefore the Polygones ABHG, CDEF are 

like and alike ſituate, Which was to be done. 


- PROS Xs. 
Ds | Like _ triangles 
„ DEF we in 
duplicate ratio of 
their homologous 
; ſides, Bc, EF. | 
Bc E a Let there bea 11. 6. 
| 9 mie B , .. 
. 88. and let AG be drawn. Becauſe thai 5 1 


r 8 7 1 2 4 N r * * G 42 ” 4 FIC INT. + N , 
$6 EY n 12 When 2 * ö 4 W SY * : R * 0 
* * S * _—_— TONE, 9 S r g A 

: * 


nas _ . The feutbBook of 0 
b cor. 4. 6. DE b :: BC. EF e:: EF. BG, and the angle BE. 
e conſty, d therefore is the triangle ABG = DEF. But the 
4 1 triangle ABC.AEG :: e BC. BG, and / 80 => 
f rodef.y, / 
g 11. þ twiceztherefore N is EF 82 17 twice. 
Which was to he dem. | 


* Coroll. 


Hence, If three right lines (BC, EF, BG) be 
I proportional, then as the firſt is to the third, 
| to is 4 triangle made upon the firſt BC, to 
triangle like and alike deſeribed upon the fe 
cond EF: or ſo is a triangle deſeribed upon the 
ſecond EF to a triangle like and alike deſeri. 

bed upon the third. | 


PRO P. 


Like Polygones ABCDE, FGHIKX are divided into 
equal = * ABC; FGH, and ACD, FHI, and 
bg, EI; both equal in number, and homolog 
to the wholes (ABC. FGH :: ABCDE. FGHIK:: 
ACD. FHT :: ADE. FIX.) And the Polygones 
ABCDE, FGHIX have a double ratio one to the 

other what one homologous fide BC has to the other 
| homologous fide Il. 1 
a h. 1. For the angle B a-, and AB. BC a :: FG. 
d C.. GH. 6 therefore the wiangles A BC, F On 


* P » 
ae rr rr * 1 2 2 
* F A. * by, 25 ; "ny," VAST; TOY.” WIS 6 * * 00 n n ky ir 8 1 * R I 5 " 
% * * 


are equiangular, After the ſame manner are the 


the iriangles AED, FKI like. Whereas therefore 
Bo be __ BCA Y = GHEF, and the angle ADE 6. 6. 
ip I FK, and the whole angles BCD, GHI, 
and the whole angles CDE, HIK are c equal, hyp. 
ice, Nhere remains the angle ACD d = FHI, and the d 3. ax, 
angle ADC = FIN. e from whence alſo the e N. t. 
gle CAD = HFI. therefore the triangles 
CD, FHI are like. Therefore, g. 
. Becauſe 1 = 1 BCA;GHF are like, 
Ay | therefore is HFS GH twice. Fernen rea- f 19. 6. 
ay ſon is CAD, CD twice; laſtl 2 
eee 
wice, now whereas that BC. GH g:: CD. HI 
19 : DE. IK. 5 therefore is the triangle BCA 7657 25 
GHF :: CAD. HFI DEA. IK F k:: the poly- h cor. 23. 5. 
ne ABC DE. FHIK (if twice. k 12. f. 
„ ie. N 
. 1 Hence, If there be three right lines propor- N 
ona, then as the firſt is to the third, fo is a 
„ongene made upon the firſt to a polygone 
IInade on the ſecond, like and alike "delcribed ; 
cr ſo is a polygone deſcribed upon the lecon 
to a polygone made on the third like and alike 
deſcribed. | =» 
by which is found out a method of enlarging or 
immiſhing any right-lined ijgurs in a ratio given : 
1 if you would make a „ ee of 
8. 1 that pentagone whereof CD is the fide, then be- 
a it AB and 5 AB find out a mean propor- 
, ona “ upon this raiſe a pentagone like to“ 18, 6. 


that given, and jt ſhall be quintuple of the pen- 
tagone given. 1 eee 
2, Hence alſo, If the homologous ſides of like 
figures be known, then will the proportion of 
the figures be evident, viz. by finding out à third 
Moportignal ”Þþ |” ; 

* * PROP. 
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A 2 N j wade "YH = 4 % 38 N ay 9 as by ” 
N * 2 R * Hon | r re ö N N 
| enen FR. * 3 r D * “W 
1 6 2 F x ad dats w_ 2 5 = - ds ad "9 81 Mat * nnn OR N a. L * "JA A 
. + J p 1 7 = . * * = * * 
7 7 7 (4 
* 
4 
1 
* % N 
4 — * * 
— - — * 4 
, 0 * 
7 . 
* » 8 — 7 ng i” 37 1 
\ .»” o a 
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* 


2 
4 


Fed. EF * Ran * 33 * R if 
Th N * 7 
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7 8 * 8 WET" 


| © = @C 
Right lint figures ABC, DIE which are like u 55 
Il be ſame 7 mg figure HFC, are alſo like one u | 
„ 5 the other. Fg 
2 1.0ef,6, F or the angle A a=H a=D; ; and the angle( 
a=Ga=E; and the ang eBa—=Fa=l. Alſo⸗ 
AB. AC:: HF. 'HG:: : DEDE.&a AC.CB :: HG. Cl 
::DE.EI.And AB. BC:: HF. FG: Dl. IE. Therefor 
ABC, DIE are alike, Which was to be dem. 


PRO P. XXII. 


Tf four rieht "I be 3 (45. CD :: H 
GH) the r1ght-lined figures alſo deſcribed upin then 
being like and in 420% ſituate, ſpall be ein 
(ABI. CDK. : EAM. GO.) 4 if the r1ght-lined j- 
gures deſeribed . the 10 like and alite ſituate, be 
roportional (ABT. CD.: EM. GO.) then the right 
ines alſo ſhall be proportional (405.5 EE, Gli.) 
| Y ABI, _AB, EF. owl 
ar9.6 1 Ne- eee Uriel 
b hyp. b therefore ABI. CDK: EM. Go. 
e 20. 6. AB A517 EM E 


dcnsz.6. 0. h wice a l 


twice. Therefore Ab. CD: 75 EP „ GH, Which wa 
70 be dew. * 


Shot 
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EUGLIDE': Elements. 13 
3 Soöchol. 5 
Hence is deduced the manner and reaſon of multi- 
plythg ſurd quantities. ex. gr. Let / 5 to be mul- 
tiplied into / 3. I fay that the product will be 
15. For by the definition of multiplication it 

ought to be, as 1. / 3: / 5. to the product. 
Therefore by this g. 1. g. / 3 :: q. 5. d. of the 
fen therefore the -{quare of t he product is 

5. Wherefore / 15 is the product of / 3 into 
5. Which was to be dern. 


1 + : + 4.85 F * 1 q 
e 7 
ag Y . ; 4 
- FER 2 * , a 


1 


Fa right line AB be cut am- wiſe in P, the redt. Pet. Herig. 
e comprehended under the parts AD, DB is a | 3B 
mean proportional hetwiæt their ſquares. Likewiſe =— 
the 2 7 comprehended under the whole AB and , 
| one part AD, or DB, is a mean proportional betwixt 
EE the anne of the whole AB and the ſquare of the 
then Wl {#14 part AD, or DB. 1 be 
onal Upon the diameter AB deſcribe a ſemicircle; 4 
ed f- W from D erect a perpendicular DE meeting with | 
ie, vs the periphery. in E. join AE. BE. | 4 

right i Its evident that AD. DE a:; DE. DB. h there- a cor. 8.6, 
H. fore ADq DEq :: DEq. DBq. e that is, ADq. b 22. 6. 
FM. ADB: ADB. DB . Which was io be dem. C 17.6. 
50 Moreover BAAÞ«:q AEAD.e therefore BA q.d cor. 8. 6. 

AEq :: AEq.ADgq. f that is, BAq. BAD: BAD. e 22. 6. 

Ef 4Dq. Aﬀer the ſame manner ABqABD-:ABD.tf 17. 6. 

GH BDq. Which was to be dem. 7 

* Or thus: luppaſe Z—A+E. It is manifeſt that 

" Aq. AE:: a A. a AE. Eq. alto Z4. ZA. aa 1. 6. 
Z. AN ZA. Aq. and Zy.ZE :: a Z. E.: ZE. Eq. 15 

5 1 12 PROP, 
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Tacg. 15. 5. les which have one angie eg equa 


A * —_— 1 
* LO 6 hs aan 7 74 * . 8 31 * ra” gt b, 34 
1 2 Fi Ig 0 IE 3 n 
* P * * . — 
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FLY Es e 
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The fert Book * 


* det 
"a dg 3 


1 7 
Eguiangular ne * 

* ef my the rat! 

to the other, which 7 

compounded of _ ſides, 


AC = 275 
(-es er 
5 Let the 1 about the 


equal a les C be a ſet in a direct line, and let the 
a. ſch. 15. Pg. 2 be 8 ny Then is the ratio of 

ACT" * . DC 10 
b20.4ef.5. OY = TH k & $2 


CI. 6. was to be dem. 


Coroll. 


Andr. Hence, and from 34. 1. it 8 i. Tat trian- 

as C) have a ratio 
compounded of the ratio's of the Wo 1 to CB, 
and LC to CF) containing * equal angle. 


L I hat a dong 

5. I. 3 | ing * conſequently all pa 
0 2 3 Yo e have heir 
"EJB ratio one to the ot her con. 


e { pounded of the ratio's 
| 8 | 7 BW. "_ to baſe, and Ro 
| 214 altitude. After the 
77 | like manner you may 


i pt argue in triangles, 
| N 3. From hence 1s 72 
ant bow 25 give the p- N Mor tion of triangies and pn 
rallelograms. Let there be two Pgrs. X and Z, 
_ _ whoſe baſes are AC, 7.5 75 altitudes 354 . 
aud 1. 6. AC. 9. + 


FI 


PROP, 


EUCH DE', Elements. 

In every pavrallelogram ABCD 

De parallelograms EG, HF which 

Bare about the diameter 40 are like 
ing whole, and alſo one to the 

other. N 

| * For, the Pgrs. EG, HF have 

each of them onę angle common with the whole, 

a therefore they are equiangular to the whole, 

and alſo one to the other. Alſo both the trian- 


- 
4 8 
; ” — 
= 
. - 
4 * 
9 
. * 9 88 
- 
& | 
w 
„ 
5 | 
1 
a . » | yy 
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x the 

may 
2 Unto a right-lined figure given A EB to deſcribe 
x io another figure P like and alike ſituate, which alſo ſhall 


CF egal to another right-lined figure given . 
d. a Make the rectangle AL ABEDC; B alſo 45. 1. 
upon BL make the rectangle BM=F ; berwixt b 44. 1. 
AB and BH c find out a mean proportional NO; c 13. 6. 
Upon NO þ make the poly one B like to the d 18.6. 
O. nght-lined figure given A EC. I fay the po- 

FI 5 'EZ lygons 
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The ſixth Boot o 
e * lygone P ſo made mall be equal to F that was 
ft. 6 given. 5 1 l 

2 I For ABEDC. 99 P e | 
conſtr, BM. „Therefore Fg 5 5 22 F, ich 5 

| 70 be done. „ Bags 
be.” +: 48 
d C: R dor. XXVI. 

If from a Parall ram Ach, 
be taken away another Parallels 
gram AGFE, like unto the whole, 
and in like ſort ſet, having alſo an 
angle common with it EAG; then 
is that Parallelogram about the ſane 

9 diagonal AC with the whole, 
If you deny AC to be the common diagonal, 

then let AH C be it, cutting EF in H, and let 

HI be drawn patallel ro AE. Then arePgrs. EI,DB 
2 24.6. 4 like. þ therefore AE-EH AD. DC abc AE. Er 
. 15 e and d conlequently EH=BF. FW hich: is abſurd. 
do 5. 1 PR 0 P. XXVII. 
f 9. ax. 


all arallels * 
N ve, AG el 95 the 
| ; | [ame right line AB, ani 
Sl e wanting in figure by the 
of Pa OY! T parallelograms CE, 2 like 
3 a a _ {et 2 the Per E 
— wo is deſcribed upon ile 
ce K 53 line, Lg 9 k 
that 40 which i Is ppl to the balf being like id 
the defect XI. N 

For decauſe that GE a c, * KI added 
4 41. in common. 5 thence is KE = CI c= AM. 
b neu add CG in common. d then is AG == to the 
42 . Gnomon MBL. But the Gnomon MBL ec 5 

4 . 4% CESADY TEN 1 2 ; 
Care #0" demonſtrated. ö 
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PROP, XXVII. 
X | = Þ 


n 
1 * 5 
| 900 MF bs, 
"#7 TT. 
f 25S a 
n * _ 1 3 
N by — NA * *X : 
| A 
r . 
4 * * 
b . 
1 
* 
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Upon a vieht line given AB, to apply a payallelo- 

ns AP . . to 21 pug Ne. C, defi- 
cient by a parailelogram ZR which is like to another ©. 
parallelogram- given D. * Now it is requiſitethatthe * 27. 6, 
right-lined figure given C, whereunto the Per. tobe 
applied AP muſt be equal, be not greater than the 

gr. AF which is applied upon the half line, the de- 
feds being like, namely the defect of the 557 AF, 
which is applied to the half line, and the defect of the 
Per, D to be applied whoſe defect is to be like to the 
Por. given. 9 | $5 ; 

Biſect AB in E; upon EB a make the Pgr. a 18.6. 
EG like to the Pgr. D; and b ler EG = CI. b ſeb. 45. t. 
c Make the Pgr. NT ==1, and like to the Pgr.c 25. 6. 

iven D, or EG; Draw the diameter FB; Make * 

O — KN, and FQ = KT; thro' O and Q 
draw the parallels SR, QZ. Then is the Pgr, 
AP that which was ſought, - 

For the Pers. D, EG, OQ, NT, ZR are all ꝗ dconſtr. & 
like one to he other, and the Pgr. EG = e NT 24- 6. 
+ C=s C. f wherefore C = to the © conſtr. 
Gnomon OBQ g — AO + PG = þ AO Ef 3. a. 


= AP, Which was to be dong. * 5 wy 
« 


* 


A la” . 446 * 1 2 3. — 
Nr * © Eg bare 8 ä n 2 e ner a 
4 MK 9 N n R e 
5 * * * * * 9 n * 9 nnr g 9 3 
AF * ; * 
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IEEE 
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Upon a right line given AB. to apply a Egr. AN 

equal to a right-lined figure given C, exceeding by 

Per OP, which ſhall be like to another Pgr. given D. 

418. 6. Biſect AB in E. Upon EB a make a Pgr.EG 
D'Z5. 6. like to D which was given, And b let the Pg. 
HK EG C, and like to D given, or EG. Make | 

C3. 1. FEL e IH, ande FGM==IK. Thro' L, M dray In : 
the parallels MN and RN, and AR parallel to NM. ſcribed 
N ABP, GBO. Draw the diameter FBN. JA, 

| Then is AN the parallelogiam required. the fid 
dconſtr. For the pgrs. D,HK.LM\EG ate l e ther and al 

e 24.1. fore. the pgr. OP is like to the pgr. LM, or L. Fro 

f conſty. Alſo LM 25 =HK f—EG -|- C. g Therefore C— di 

3. Ax. to the Gnomon ENG. But AL B= LB EBM. B, 

n 36. 1. I therefore C = AN, Which was to be done. cauſe 


* 


k 43. Is, | :: DB 
12. and rr. PRO P. XXX. oe 
AX. | a : HEY | ; | Whit 


| To cut a finite right Or 
B line given 45 according BF. 
G H to extreme and mean WM BAq 


N ratio (. AG : 46. AC 
. | GB.) * dh , was t 
a 11. 2. 1 4 a Cut AB in G, | 
N * — —— | 1n ſuch wiſe tha, 
A F AB x BG — AGq.þ 


5 17. 6. 


. Then BA. AG :: AG. GB, hich was to be done. Fr 
Di | 8 mert 
PROP. of ig 


cribed upon the fide B ſubtendi 
ſenbea up 4. 


EUC LIDE, Elements. 
PROP. III. 


In right-angled triangles BAC, any 1 few: BF gde- 
ht angle 
BAC, 1s equal to the * BG, Jeſeribed upon 
the fides BA, AC, containing the right angie, ike 
and alike 15 . the N . | 

From the t angle et 5 a 

dicular AD Beese that De * Ba. LEP 8. 4 

B, b therefore AL. BF -: DC. Es. Ro, de- e.. 
cauſe DB. BA :: a BA. BC, b therefore BG. BF 

= 77 BC. c therefore AL + BG. BF :: DC 5 024. 5 

DB (BC.) BC. d Therefore AL + BG: — BF, d. ſcbol. 4. 
was to be dem. . 

9 7 2 =o: BF :: e BAq. BCq. And e AL. e 22. 6. 
BF. Ac. Dog. 7 f therefore BG * AL. BF :: I 5. 
BAq + 464 .BCq. g Therefore whereas BAq — 5b. 14.5. 

AC B00. t thence is BG+AL=BF, Which h 47+ 1. 
was to he dem. 


Coroll. . * 


From this Propoſition you may . 2 
add or ſubſtract any like figures, Mats the ſame 
method that is uſed in adding and ſubſtracting 
of (quares, in Schot, 47. 1. 

PROP. 


v 9 + Fa ke 5 n £ 7 
N 1 * n waits © 9 8 e ne een . 07 , 4 <H * . A _—_ K 
n r 9 e + N * OR NN e * N 1 
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found placed in one 


8 5 two lag 400 
_ DCE; having two fide 
| propirtiondl to two (48, 
DC. DE.) N ſo 
1 or ſet toge- 
E ther at one angle 405 
that their homologon: ſite 
be alſo parallel AB to DC, and AC to DE,) then the 
remaining ſides of thoſe triangle (BC, CE) ſhall bs 
ait line | 

For the angle A a= ACD a = D, and AR 
AC b:; DC. DE. c therefore the angle B= DCE, 
Therefore the angle B - Ad = ACE. But the 
angle B+A+ACBe=—=2 rig ht. f therefore the 
angle ACE ACB =2 right. g cherefere BCE 


I a ght line. 


Which was to be dem. 
P R 0 P. XXII. 


equal circles DBCA. HFGP, the an * 30 
1 have the ſame 17 with their peripheries Bo 
FG on which they inſiſt > whether i 
at the centers (as BDC, FHG) or at the circumfe- 


rences, 4, E And in like fort are the ſectors BDC, 
FHG, becauſe deſcr ibed upon the centers: 


Tow 


e angles be ſti 


.nd GL 


S « 


LP are. 
and t! 


he arc 
angle B 
ner 15 t! 
as the 7 
the arc 
angle E 


C. FC 


» A. 
Mot 
theretc 
triang] 
BUCA 
the fe 
other, 
Bl e, 
BDI c 
BDC. 
be dei 
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EUCLIDE's Elements. = 
Draw the right lines BC, FG. Make CI=CB 55 
.nd GL=FG=LP, and join DI, HL, Hr. 

e arch BG CI. à allo the arch FG, GL, a 28. 3. 


480 LP are equal. y therefore the angle BDC C Dl, b 27. 3. 
10 þ and he angle FGH=GHL—LHP. Therefore FLY 
(AB. Witte arch BI is as multiple of the arch BC, as the 

be h ugle BDI is of the angle BDC. And in like man- 
toge- per is the arch EP as multiple of the arch FG, 

ACD ss the angle FHP is of the angle FH G. But if 

; ſider the arch BIS, , EP. c then likewiſe is the 32 

en the Mingle BDI c, =, TA FHP: Therefore is the arch 4 6.26 5 

WA BC. FG :: d the angle BDC FHG e:: — 8 - 15. 5. 

| AR Bf: A. E. Which was to be dem- „ 1 ea 

VCE WW Moreover, the angle BMCg — CNT; bandg 27. 3. 

l * therefore the legment BCM = CIN. K Alſo the H 24. 3. 

e the 


triangle BDC = CDI, I wherefore the ſector k 4. 1. 
DCM = CDIN. After the ſame manner are 1 2. ag. 
the ſectors FHG, GHL, LH equal one to tge 
other. Therefore ing accordingly as the arch 

Ie, =, 2 FGP, To is likewile the ſector 

BDI ©, "2 FHP ; m thence ſhall be the ſector m 6. def. 5 
BDC. FHG the arch BC. FG. Which was to © 

| be demonſtrated, 1 15 e 


cui 


1. Hence, As ſector is to ſector, ſo is angle to 11. 5. 
L HNagle. | op 8 8 | 
2. The angle BDC in the center is to four right 
angles, as the arch BC, on which it inſiſts, to the 
whole circumference. TEE gn 
' For as the angle BDC is to a right angle, ſo 
DC, WW is the arch BC to quadrant. Therefore BDC is 
; BC, e to four right angles as the arch BC is to four 
e ſe: ¶ quadrants, that is, the whole circumference. Alſo 
mfe- the angle A. 2 right :: the arch BC periphery. 
DC z. Hence, The arches IL, BC of unequal cucles 
ieh ſubtend equal angles, whether at the centers, 
« TAL and BAC, or at the periphery are like, = 


4, £4 7 * R 9 r way wy =: " o * * 8 
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The fürth Book of 
| For IL. periph, :: angle IAL (BAC) 4 rig 
3 Alſo Arch kc. periph :: angle 48 FE 11 
| Therefore IL. periph :: BC. periph. And conſe 

4 quently the arches IL and BC are like. Wheng 


EU 


| — 
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4. Two ſemidiameters AB, AC cut like arch 
IL, BC from concentrical 7 | 


THE 
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Definitions. 


Nity is that, by whilhi every thing 

that is, is called One. * 

II. Number is a multitude com- 
poſed of units. 


another, the leſſer of the greater, when the leſ- 


| ſer meaſures the greater. 


Every part is denominated from that mumber by 
which it meaſures the number whereof it ws a part; 
4 4 is —_ the thun part of 12, becauſe it mea- 
ſures 12 1 * 50 

IV. But * leſſer number is termed Parts, 
when it meaſures not the Freater. 

All parii whatſoever are denominated from thoſe 
two numbers, by which the greateſt common meaſure of 
the two numbers meaſures eachof them as t ois ſaid to be 
> of the number 15; becauſe the greateſt common mea- 
ſure, which is 5, meaſures oy 2, and 15 by. 

V. A number is Multiple (or Manifold) a 
greater in compariſon of a lefſer, when the leſſer 
meaſures the greater. . 

VI. An even number is that which may be 
divided into two equal parts. 

VII. But an odd number is that which can- 
not be divided into two equal parts; or, that 
which differs from an even number by an unit. 


VIII. A number evenly even is that which 


an even number meaſures by an even number. 
IX. But a number evenly odd is that which 
a even number meaſures by an odd — 


EUCLIDE': ELEMENTS. 


III. One number is a part of 


a ſolid number. 


; the ſquare is thus noted, AA, ar Ag. or #*. - is 


The ſeventh Book of 
X. A number oddly odd is that which an od 
number meaſures by an odd number. 
XI. A prime (or firſt) number is that, which 
is meaſured only by an unit. | 
XII. Numbers prime the one to the other, 
are ſuch as only an unit doth, meaſure, being 4 " 


their common meaſure. I 1 
XIII. A compoſed number is that which ſom 15 28 
certain number meaſures. the fi 


XIV. Numbers compoſed the one to the othe of th 
are they, which ſome number, being a comma lame 
meaſure to them both, does meaſure. | 

In this, and the preceding definition, unity u u Bat: 
a number. : 1 
XV. One number is ſaid to multiply another whic! 
when the number multiplied is ſo often add t a. 


to it ſelf, as there are units in the number mul. A 
tiplying, and another number is produced. 00 all 
Hence in every multiplication a uni is to the m . 
tiplier, as the-multiplicandas to the produit. gu 


Obl. That many times, when any number am 1846 
be multiplied as (A into B) the conjundion of th 


þ 


letters denotes the pflu# : So A = AI, mi 
CDE'=CxD xF. ds 
XVI. When two numbers multiplying then- 
felves produce another, the number produged is 
called a plain number; and the numbers which 
multiplied one another, are called the ſides df 
that number: S 2 (C) x 3 (D) = 6== CDs 
plain number. | w MC. 
XVII. But when three numbers multiplying 
one another produce any number, the munber 
produced is termed @ folid number; and the 
numbers multiplying one another, are the ſides 
thereof: So 2 (C)x3 (D) x 5 (E) = 30 = CDE 


XVIII. A ſquare number is that which 5 
equally equal; or, which is contained unde! 
two equal numbers, Let A be the fide of a ſquare 


XIX. A 
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n MIX. A Cube is that number which is equally 49 3 
equal equally, or,which is contained under three 79 
chic equal numbers. Ler A he the fide of a Cube;the Cube - 
1j thus noted, AAA, or Ac. or A'. | 1/5 
other In this definition, and the three foregoing, unity = 
being va number. 1 8 8 * 1 | 
XX. Numbers are proportional, when the firſt ; 
{on is as multiple of the fecond, as the third is of b 


the fourth; or, the ſame part; or, when a part 
othe af the firſt number meaſures the ſecond, and the 
nina lame part of the third meaſures the fourth, e- 

qually : and on the contrary. So A. Bo C. D, 
1 u har L, 3. 9 2 5. 177. | 
; XX]. Like plane, and ſolid numbers are they, 
other. Ml which have their ſides proportional: Namely, 
20c6/ 20 all the fides, but ſome. - 185 1 
ml. XXII. A perfect number is that which is equal 
to all its aliquot parts, _ 
mW 45.6 and 28. But a number that is Jeſs than its 
WH iguorperts i called an A bounding number; and a 
greater a Diminut ive ſo 12 i an Abounding, 15 


of il * minutzve number. 8 

. e in. Oge number is ſaid to meaſure ano- 
N ther, by that number, which, when it multi- 
then-M Plies, or is multiplied by it, it produces. 

wed ih In Diviſion, a unit is to the quotient as the divi- 
which er is to the dividend. Note, that a number placed 
des of nder another with a line betwiæt them, ſignifies Di- 
D- Se fg A divided by B, ande C xA 


plying divided by B. . 8 
unde Two numbers are called Terms or Roots of 
nd the Proportion, leſſer than which cannot be found 
e ſidesſi in the Tame proportion. 


5 11 Poſtulates or Petitions. 

ich Mi Hat numbers equal or manifold to any 
under number may be taken at pleaſure. 
quare . 2+ That a greater number may be taken than 


* 3+ That 


0-2 


The ſeventh Book of, 
3. That Addition, Subſtraction, Maltiplice. 
tion, Divifion, and the Extractions of roots or 


* * Fm , K 
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Aides of ſquare and cube numbers, be alſo grant - A 
ed as poſſible. | "©: 
— aver, by } 
1. V/ Hatloeveragrees with one or many equal WW, ae. 
numbers, agrees likewiſe with the reſt. att 
2. Thoſe parts that are the ſame to the ſame j ver 
part, or parts, are the ſame amongſt themſelves. en 
3. Numbers that are the ſame parts of equal Mcp. 5, 
numbers, or of the ſame number, are equi Tel 
wa. themſelves. OO 7 
4. Thoſe numbers, of whom the fame num * 77 
ber, or equal numbers, are the ſame parts, an Nconſet 
equal amongſt themſelves. r . 
5. Unity meaſures every number by the units rb: 
that are in it; that is, by the ſame number. 3 
6. Every number meaſures it ſelf by a unity, Wc. 
7, If one number, multiplying another, pro- being 
duce a third, the multiplier ſhall meaſure the 5 
odut by the multiplicand ; and the multipli- 
nd ſhall-meafure the ſame by the multiplier, . 
Hence, No prime number is either d plane, ſolid, MI, 9 
ſquare, or cube number. , 8 5 


8. If one number meaſures another, that number ol 
by whieh it meaſures ſhall meaſure the ſame by 1 
the units that are in the number meaſuring, 
that is by the number itſelf that meaſures. 

9. If a number meaſuring another, multiply 
that by which it meaſures, or be multiplied by it, 
it produces that number which it meaſures. 

10. How many numbers ſoever any number 
meaſures, ir likewiſe meaſures the number cout 
poled of tne. : 

11. If a number meaſure any number, it allo 
meaſures every number which the ſaid number 
meaſures. | 

12. A number that meaſures the whole and 3 

part taken away doth alſo meaſure the 57 75 


0 


3 
The ſeventh Book of 

it is evident that FD is a common meaſure, |; 

you deny it to be the greateſt, let there be: 

dt. Ax. 5. greater (G;) then whereas G meaſures CD, it. 

e 12. au. 7. mult likewiſe meaſure AE, e and the reſidue Eg, 


fuppoſ. d as allo CF, e and by conſequence the reſidu 
9. Ar. 1. FD, g the greater the NE b Which is abſiud 


A FEAT , 
B „%% %% , 
B evoedece 


B 96% 


Hence, A numcer that meaſures two number, 


does alſo meaſure theirgreateſt common meaſure, are un 
- as 2 N ſures B 

PROP. 1. bi 

1 BY 1 poled 1 
A 1: Dres numberr being given I meaſut 


B.. 8 C, nos prime to one another, to ful 
8 * out their greateſt common meaſut 
18 . ' +44 
| Eaz Find out D the greateſt con- 
F--- mon meaſure of the two number 

| N A, B. If D meaſures C the thitd, 

it is clear that D is the greateſt common mez- 

ſure of all the three numbers. If D does not mea. | 

ſure C, at leaſt D and C will be compoſed the If « 

one tothe other, by the Coroll of the Prop. pre- WM atze 

ceding. Therefore let E be the greateſt comma WW pp. 

meaſure of the {aid numbers D and C, and i: z, th 
appears to be the number required. EE. 

2 canſtr. or E a meaſures C and D, and D meaſue I Po. 
b Lay. A and B; therefore b E meaſures each of the equal 
numbers A, B, C; neither ſhall any greater ) I 0.1 

c 4. x. J. meaſute them; for if you affirin that, c tha de eg 
FE meaſuring A and B, does likewiſe meaſure D 


contai 


a | NN fore f 
their greateſt common meaſure; and in lik WW A. 
C | manner, F meaſuring D and C, does alſo mes C 
d feppaſ. ſure E c their * common meaſure, d tle ; 
e. ax. l. greater the leſs. ich is abſurd, Or 


oll. | 
Hence, A . meaſures three num and 2 
oy does allo meaſure their greateſt common | fore ; 


DROP. 


p. 
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EUCLIDE“, Elements. 249 
» PROP. w. 
4. 6 Every leſs number A is of every 
Bs 7 greater ; either apartorparts. 


. 18 | | If A and B be prame to one x 
O99. another, a A ſhall be as many a 4. def.7, 
parts of the number B, as there | 
are unities} in A (as 6 = 57.) But if A mea- 
ſures B, it is & plain that A is a part of B (as 6 b 3. def. y. 


= : 18.) Laſtly, if A and B be otherwiſe com- 


poled to one another, c the greateſt common e 4. def. 7. 
meaſure ſhall determine how many parts A does 
contain of B; as 6 =49. WO” | 


r 
£6. SE. 11 
| B.. G 8.0 12. E. H. F 8. 

If a number 4 be a part of a number BE, and 


another number D the ſame part of another number 
EP; then both the numbers together (4 + D) al 


| be the ſame part of both the numbers together b- 2 


+EF,) which one number 4 is of one number B 

For if BC be reſolved into its parts BG, GC; | 
equalto A; and EF alſo into its parts EH, HF | 
equal to D ; a the number of parts in BC ſhall a hyp. 
4 20 to the number of parts in EF. There- 
fore fince A+Dbþ=BG+EH—GC- HF, thence b conff. and 
A+ D ſhall be as often in BC + EF, as A is IN 2. ax. Is 
BC, Which was to be dem. 


Or thus, Leta= =, and ba-. , thenz a- =I, e 1 ausl. 
and 2 bi. wherefore 2 a + 2 b—x-+y- there- 


| fore a -+ b == Which waz to be dom. . E 
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a t. poſt.7. a LerEB be the fame part of the numberGCtiut 


c 6. ax. 1. AR of CD. c therefore GF = CD. Take aui b 
d 3. aæ. 14 CF common to both, and 4 there remains GC= 
e 2. qx. 7. FD. e Wherefore EB is the ſame part of the x fro: 


The ſeventh Book of 
PROP. VI. of 


 » fa number A 

4 C7; DH * E8 be parts of a mm 

C. ade F. eee ber C, and antly 

number DE the ſm 

parts of another number F; then both numbers togetln 

AB -+ DE Hall be of both numbers together C + Fik 
ſame parts, that one number A 15 of one number (. 

Divide AB into its parts AG, GB; and DEip 


to its parts DH, HE. The multitude of pants A fl 
both AB, DE is equal by ſuppofition; wherefon 9 
ſince AGa is the ſame part of the number c. 
that DH is of the number F; therefore AGF © 
DH & ſhall be the ſame part of the compounds I 
number C +F, that one number AG is of on filue 1 
number C. 5 In like manner GB+HE is rhelan:WW tie n 
part of the {aid C F, that one number Oh i; Di 
c 2. dæ. 7. of one number C. c Therefore AB -|- DE is cp; 
ſame parts of C F, that Az; is of C. ß der e 
was to he dem. | * | HG- 
Or thus. Let a =; x, and b = 2 y, and 1. HG 


is 3a+3d=2x +2 y = 2 g. therefore 2+ WF away 


V. reſid 
PRO B. VII. | of tl 

$8 Fa number AB kW man 
A the ſame part of i who 
6 10 6 zumber CD, that fore 


Gin Cong F. , D 16 pars taken away AL reſid 


3 35 of a part taken a f 
CF; then ſhall the reſidue EB be the ſeme partof j | Ga. 


the reſidue FD, that the whole AB is of the whole. CD. 


Ah is of CD, or AE of CF. b Therefore AE+DW Alf; 
is the ſame part of CF GC that AE is ot CC the 


fidue FD (GC) that the whole AB is of the xþ 
whole CB. hich was to be dem. 4 | 
n Fe 


* a | * as > 2+ ds. th , : 
5 1 ** 2 * n N T 
. 2 N har: : TI, 7 


EUCLIDE', Elements. 149 
Or thus. Leta + b x; and = d y; and 

x=3 J, in like manner as a=3c; I ſay b—; d. 

For 3 c d fF=3y=x g=4+b. takeaway from f 1. 2. 
both 3 g = a, and þ there remains 3 d = b. g hyp. 
Which was to be dem. 8 


PROP. vil. 


F If @. number AB 
A. H., G.. E., L., BG be the ſame parts of 

18 6 a number CD, that a 
C.- F. D224 part taken away AE 


Its 
refore 


ber ( 


I 


wy © WT is of a part taken 
e away CF; the, vefidue alſo EB ſhall be of the re- 
fo aue FD the ſame parts, that the whole AB is of 
7 the whole CD. „ : 

: 1 Divide AB into AG, GB, parts of the number 
Vt CD; alſo AE into AH, HE, parts of the num- 


ber CF; and take GL AH HE. 4 wherefore 2 3- d. T. 
HG -= EL. And becauſe þ AG GB, c therefore b conſtr. 
4 HG=LB. Now whereas the whole AG is the © 3+ 4. I. 
2 fame part of the whole CD that the part taken 
| away AH is of the park taken away CF, d the d 7. 7- 
| refidye HG or EL fhall be the ſame part alſo 

of the reſidue FD that AG is of CD. In like 

manner, becauſe GB is the ſame part of the 
q 6 # whole CD, that HE or GL are of CF, d there- 
4 fore the reſidue LB ſhall be the ſame part of the 

reſidue FD that GB is of the whole CD, There- 

71 fore EL + LB (EB) is the ſame parts of the re- 
My ſidue FD, that the whole AB is of the whole 
oh CD, Which was to be dem. 855 " 
* Or thus more eafily. Let a} b=x,ande+d=y. 


8 "AI: 

; | X as well as e a; or, e which is 

aß the ſame, 8 Y 2; and 3 e=2a, 1 ſay d = © 7 0 Fe 
VI 2 b. For; c + d FS ZIT fia 2. 


C= þ. = 
g Therefore %T+ 2d=2 +a 2 b. take away ax. 1. 
e 4 from each 3 cb =2 4 and h there remains 3 d ne” : 
. 4 1 8. dq. 
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| b 5.E5'6.7.or parts of EF (EH+HF) that BG alone (A) in 


29.7. AG is the ſame part of C, that DH is of F. 4 
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P R O P. IX. | 8 
A., 4 Fa number A be a part of 
4 4 number BC, and another numbe, 


B. . G., C8 D tbe ſame partof another tumle; 
5 D.,, Ez; then alternately what party 
5 „ Pars t be firſt d isof ibe third D, b: 
E. u. H. „. F 10 ſame part or parts ſhall the ſecon 
C be of the fourth EF. 

A is ſuppoſed A D. therefore let BG, GC, and 
EH, HE, parts of the numbers BC, EF be equal; BG 
and GC to A; and EH, HF to D. The multitude 
of parts is put equal in both. But it is clear tha I 

a T. gc. 7. GB is a the ſame part 5 be of EH, that GC iscf 
and 4.7. HF; b wherefore BC (BG+GC) is the ſame pat 


of EH alone (D.) ch was to he dem. 


Orthus.Letz=aude= or z a=b ul 
15. 3. 2 —4. then is ==S = 
| za -£Þ* 
A.G..B an of 
\.G.B4 Fa number AB he parts of « 
6 number C, and . number 
1 DE the 2 parts of another 5 
D. H.. EIO number F; then alternately, what ara 


F. neee 15 part or parts the firſt A is o x 

the third DE, the ſame partir 1 N 
part ſball the ſecond C be of the fourth F. 
Az is taken a DE, and CF , Let AG, GB, ca 
and DH, HE be 2 of the numbers C and F, far 
viz, as many in AB, as in DE, It is manifeſt that lik 


whence alternately AG is of DH, and likewiſe GB WW 


b. &. 7. of HE, and b ſo conjointly AB of DE the ſame B- 


part, or pagts,that C » of F. Which was tobe den. B 


$0 - 4 


— 2 


u 
l Then is _ *. : 
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EUCIID E,, Elements. 


PROP. XI. 


Fa part taken away AE 

4 8 be o a part taken away CP, 
A. „E. BJ > as the whole AB 1s to the 
83 whole CD, the reſidue 5 
Comm F.. DTI EB Hall be to the refidue FD, 
as the whole AB 1s to the 


whole CD. 2 247. 


Firſt, let AB be > CD; à then ABis either 
apart or parts of the number CD; and likewiſe 
AE is h the ſame part or parts of CF; c theref. 
the reſidue EB is the ſame part or parts of the 
reſidue FD, that the whole AB is of the whole 
CD, b and ſo AB. CD:; EB. FD. But if AB be 
cb, then according to what is already ſnewn, 
will CD. AB:: FD. EB. therefore by inverſion 


AB. CD 25 EB. FD. 
PROP, XII. 
4,4. C, 2. E, 3. If therebe divers numbers, 


B, 8. D, 4, F, 6. how many ſoever, proportional 


* (A. B :: C. D.. E. F;) then 
as one of the antecedents A is to one of the conſe- 
| quents B, ſo ſhall all the antecedents (AC) be 

70 all the conſequents (B+ DF. 


Firſt, ler A, Cs E, be B, I „F; then Ce. f 


caule of the ſame proportions) a ſhall A be the b 
ſame part or parts of B that C is of D; & and 
likewiſe conjointly A- C ſhall be the ſame part 
or parts of B D that A alone is of B alone. In 
like manner A+C+E'is the ſame part or parts of 
BDF that A is of B. c Therefore A+C+E. © 
B+D=+F :: A. B. But if A, C, E, be put greater 
than B, D, F, the ſame may be ſneuwn by in- 


b 20. 4e f. 
C 7. . 8.7. 


20 df. 
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PROP. XII. 


A, 3. C,4 If therebefour numbers proportions 
B, 5. D, 12, (A. B.: C. D.) then eee, they 
Pall alſo he proportional, (A. C.- B. D. 
Firſt let A and C be = Band D, andA 5 

a 20. def. 7. C, By reaſon of the ſame proportion a ſhall A 
bo. & 10. be the ſame part or parts of B, that C is of D. 
* 


b Therefore alternately A is the ſame part or 
arts of C that B is of D. and fo A. C:: B. D. 
ut if A be c C, and A and C ſuppoſed =; 

and D, the matter will be the fame by invert- 


: ing the proportions. 5 ' 
| PROP. XIV. 


A, 9. D,6. If there benumbers,how many ſoevey, 

B, 6. E, 4. 4, B, C, and as many more equal to 

C, 3. F, 2. them in multitude, which may he con- 

pared two and two in the ſame propor- 

ion (A. B.: D. E. and B. C:: E. F;) 1b alfa 

| equality, be in the Jann rn (A. C:: D. F.) 

2 13.7. For becauſe A. B:: D. E. a therefore alternately 

is A. D:: B. E:: a C. F. a and fo again by chan. 
ging A. C:: D. F. Which was to be dem. 


PRO P. XV. 


1 ET © F a unit meaſure any number z, 
| js B.. 3 « 3 6. 4 another numbey do E or 
| meaſure ſome other number 25 

zernately alſo ſhall a unit meaſure the third number 
| D, as often as the ſecond B does the fourth E. 

| For ſeeing 3 is the ſame part of B, that D is 
1 29.7 of E; a therefore alternately ſhall x be the 
| ſame part of D, that B is of E. #bich was to bs 
demonſtrated. 1 


PROP. 


9 ,, 
0 * 
1 4 4 
„* 
5 


- FRO AVE 

B, 4. A, 3. If two numbers, A, B, multi- 

A. 3. B,4. plying themſelogs the one into 

AB,1z, BA, 12. the other, produce am numbers 
5 AB, BA; the numbers produced 

43 and BA ſhall be equal the one to the other. 

For becauſe AB = A x B, a therefore ſhall r 2 15. def. 7. 
be as often in A, as B in AB, 3 and by conſe- b 15. 7. 
quence alternately 1 ſhall be as often in B as A 
in AB. But for that BA = B x A, a therefore 
{hall 1 be as often in B, as A in BA. therefore 
as often as 1 is in AB, ſo often is x in BA, and 


clo AB BA. Which was to be dem. C4. aæ. 7. 
P RO P. XVII. 
A, 3. Tf. number A multiplying 


B, 2. C, 4. two numbers B, C, produce other 
AB, 6. AC, 12. numbers, AB, AC; the numbers 

| produc'd of them ball be in the 
por. WF ſame proportion that the numbers multiplied are. 
oof W (48. 4C :: J. C.) A 


For being AB=A xB, a therefore ſhall 1 be as a x 5.def.7, 


ely often in A, as B in AB. a Likewile becauſe AC 
in. = Ax C, therefore ſhall 1 be as often in A, as C 
in AC. and ſo alſo B as often in AB as C in AC. | 
þ wherefore B. AB:: C. AC. c and therefore alſo b 20.def.7. 
alternately B. C:: AB. AC. Which was to be dem. C 13. 7. 


= = N. . 6 

h C,$. C, 5. If two numbers 4, B, mul- 

„ B, 9. tiplying any number C, ed 

AC, rs. BC, 45. ther mumbers AC, BC; the 

| numbers produced of them ſhalt 

Is be inthe ſons op" that the numbers multaply- 

e ing are. (A. Br AC. 1 „ 

5 For a AC CA, and BC a=CB; ſo theſame a 16. 5. 
C multiplying A and B produces AC and BC. | 
b therefore A. : AC. BC. Which was to be dem. b 17. 7. 
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17. 7. | | 
. PROP. XX. 


21. 4. 7. 1. Hyp. For take D=B. a therefore A. BU 


„ The ſeventh | Book of 


Schol. 

Hence is deduced the vulgar manner of redy 
cing fractions (, 3) to the {ame denomination, 
For multiply 9 both by 3 and 5, and they pro. 
duce ; becaule by this, 3. 5 :: 27. 45. Like WA. 
wiſe multiply 5 by 7 and gy there ariſes 35 = MC .. H+ 
33 becauſe 7. 93 35: 45. 


4 P R O P. XIX. aumbers 

A 54. B. 6. C, 8. D, 12. If there be four mm. Eben 5 
AD, 48. BC, 48. bers in proportion ( the 
S.. D) the number 

produced of the firſt and fourth (4D) is equal to th {MAB E: 
number which is produced of the ſecond and or par 
BC.) And if the number which is produced of th I ſo, the 
= - and fourth (AD)be equal to that produced of th {Wand CI 
ſecond rh 2 (SC) Yhiſe four numbers ſhall te n AG. F 


. — (A. B :: C. D.) ö EFe 
17. 7 1. Hyp. For AC,AD a:: C.Db:: A. Ben ACR. N laft 
55 byp d therefore AD=—BC. Which was to he dem. the H 


c 12 7. 2. Hyp. Becauſe e AD=BO, therefore AC. AD 
d 9. 5. F:: AC. BC. But AC. AD g 2 C. D. and AC. B 

= B. k therefore C. D AB. Which was i 
f7.5. be demonſtrated. 


K 11. f A. B. C. If there be three numbert i 
e MT 6. 9. proportion (A. B.: B. C) the 
AC, 36. BB, 36. number contained under the tr 

» 6. tremes (AC) is equal 10 the 

| ſquare made of the middle (BB, 
And if the number contained under the extremes bt 
equal to that (Bg.) produced of the middte, 3 three 


numbers ſhall be in proportion (* ro 8. 


b 19.7. (B.) C. b wherefore AC=BD, a or BB. Which 
was ſo be demonſtrated. 


2. Hy 


| two in the ſame proportion: And 
| portion of them be perturbed (A. B.. E. F. and B. 
C.. D. E.) then of equality they ſhall be in the ſame 
| 8 (A. C:: D. F.) 

or 
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2. Hyg. Becauſe AC c = BD, d therefore A. c Hyg. 
B.: D (B) C. Which was to be dem. . 


_— PROP. XXI. 


. „G.. B 5. E. o Numbers AB, CD, 

P. H. Dz. . being the leaſt of all 
; that have the ' ſame 

oport ion with them (E, F) do equally meaſure the 

ambers, E, F, having the ſame proportion with 

CD the leſſer F. „ 

For AB. CD 4 :; E. E. à therefore alternately FIR 

AB. E:: CD. F. e therefore AB is the ſame art h OP» 

or parts of E that C is of F. Not parts; So 1 


Tar 5508 the greater E, and the leſſer 


and CH, HD, 2 of the number F. e therefore 
AG. E:: CH. F. and by inverſion AG. CH 4 :: d 13. 7. 


E. Fe: AB. CD. therefore AB, CD are not the © Hp. 


leaſt in their propatt ion; which is contrary to 


the Hypotheſis. Therefore, & c. 


PROP. XXII. 


A, 4. D, 12. : If there be three numbers A, 
B, 3. E, 8. 3, C; and other numbers equal 
C, 2. F, 6. to them in multitude, D, E, F; 


which may be compared two and 
if alſo the pro- 


becauſe A,B a :: E. F, therefore ſhall AF ? hyp. 
= BE; and becauſe B. C:: 4 D. E, b therefore b 19. 7. 


BE=CD.c and conſequently AF=CD.d Where- . 4. . 


d 19. 7. 


PROP, 


ſo, then let AG, GB be parts of the number E; 5 20. def.. | 
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156 The ſeventh Book of 
PROF. XXL, 
A, 9. B, 4. Numbers prime the one to fi , 5 
C----D--- other, 4, B, are the. leaſt of if 8, z. 
E- numbers that have the ſame ml 22 
| portion with them. AB, ; 
If it be poſſible, let C and D be leſs than 
a 21.7. and B, and in the ſame proportion ; a therefyr if} 
C meaſures A equally as D meaſures B, name, 
b 23.def.7« by the ſame number F; and ſo C ſhall be h mon 1 
C 15. 7. often in A as 1 is in E; e likewiſe alternately} | 
as often in A as 1 in C. By the like inferencez _ 
many times as 1 is in D, ſo many times ſhall l But d 
be in E. Therefore E meaſures both A and B: 8 © wy 
which conſequently arenot prime the one tothe and 
other, contrary to the Hypotheſis. | 709 
PROP. XXIV. The 


2 9. a. 7. 
5. 


| 


4 11. ax. 7. 


A, 9. B, 4. Numbers A, B, being the le * 

C of all that have the ſame prop. . e 

D--- E- tion with them, are prime the on 
To the others. 

If it be poſſible, let A and B:have a common 
meaſure C; and let the ſame meaſure A by U. 
and B by E; a therefore CD=A, h and CE 
þ Wherefore A. B.: D. E. But D and E are leſſu 
than A and B, as being but parts of chen 
Therefore A and B are net the leaſt in their pre 
portion, againſt the Hypotheſis = 


PROP. XXV. 

A, 9. B, 4. If two numbers A, B, be print 
C, 3. D-- the one tothe other, the number ( 
| meaſuring one of them A, Hal 

be 2 #0 the other number B. obs 
or if you affirm any other D to meaſure the 
numbers B and C, a then D meaſuring C does 
alſo meaſure A ; and conſequently A and B are 
not prime the one to the other, Which is again 

the Hypotheſis, e 

PROP. 


EUCLIDE⸗ Elements. 
PROP: XXVI. 


3 * If two numbers, A, B, be 
B, 3. + prime to any number C, the 
AB. 15. E - - - number alſo produced of them 
„ 4, B hall be prime ia the ſame 


If it be poſſible, let the number E be a com- 
mon meaſure to AB, and C; and ler be=F > 0A 9. aæ. 7. 
thence AB = EF; b wherefore alſo E. A.. B. F. 19. 7. 
hut becauſe A is prime to C, which E meaſures, c 25. J. 
c theretore E and A are prime to one another, dd 23. 7. 
| and ſo leaſt in their own proportion, e and con-g xx, 7. 

ſequently rhey muſt meaſure B and F ; namely 

8 F ſhall meaſure B, and A ſhall meaſure F. 
Therefore ſeeing E meaſures both B and C, they 

ſhall not be prime to one another: Contrary 
| to the Hypot heiss. , 0 


PROP, XXVII.. 


A, 4. B, 5. If two numbers A, B, be N 
Aq, 16. to one another, that alſo which is 
D, 4. 1 13 of one of them (Ag) ſhalt 
1 E700 e prime to the other B. | 
Take D=A ; therefore each of D, and Aa r. a. 7. 
are prime to B. ; wherefore AD or Aq is prime b 26. 7. 
to B. Which was to be dem. 


ill : PROP. xXXVIIL 
pal & $+.:Q 6 If two numbers 4, B, be prime 
| R . D, 2, 4 two 7 8 93 D, noch 117 
the AB. T5. Di ther of both, the numbers a 
15 produces of them AB, CD ſbalt 


* 4 "A 
= = 9 F * 1 = "* a = — 


3 — 
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— be . | es | 
i For being A and B are prime to C, a therefore , 24 /. 
l ſhall AB > be prime to the ſame, And 8 4 
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b 26. 7. ſame reaſon ſhall AB be prime to D. 5 Therefgr 
| AB is prime to CD. Which was to be dem. 


PROP. XXIX. 


A, 3. B,z. If two numbers A, B, be jrin 
Aq,9. Bq, 4. to one another, and each multiph. 
Ac, 27. Be, 8. ing himſelf produce another nuny 

(Aq, and Bq;) then the number. 
produced of them (Aq, Bq ſpat be prime to one an- 
ther. And if the numbers given at firſt, A, B, multiph. 

| = ing the ſaid produced numbers(Aq,By)produce 55 

3 (Ac, Be) thoſe numbers alſo ſhall he prime to one an- 

; There And this ſhallever happen about the extrene., 
227.7, For becaule A is prime to B, a therefore Aq 

ſhall be prime to B. and Aq being prime to h, 
a therefore Aq ſhall alſo be prime roBq. Agun, 
| becauſe A is as well 2 to B and Bq. as Aq 

b 38.7. is to the ſaid B and Bq, b therefore ſhall Ax 

Ag, that is, Ac, be prime to B By, that is, 
to Be: And ſo forth of the reſt. 


FPR O f. — 
8 5 | If two numbers 48; 
A. B. . C13 D---- BCjbe prime the one u P. A 
N the other, then both ad. fore! 


ded together (AC) Mall be prime to either of then e a6 
| AB, BC. And if both ndded together AC be prime» WW meal 
any one of them AB, the numbers alſo given in the i 
beginning AB, BE ſhall be prime io ons another. 
1. Hyp. For if you would have AC, AB to be 
2 12. aæ. 7. compoſed, let D be the common meaſure: 4 
this ſhall meaſuze the reſidue BC: and there- 
fore AB, BC, are not __ to one another; 
which is againſt the Hypotheſis, 3 ü 
2. Hyp. AC, AB being taken for prime to one 
another, let D be the common meaſure of AB, 


k * b 10.4. 7. BC. b But ſeeing that meaſures the Whole AC, 
* therefore AC, AB, are not prime to one ano- 
5 ther 3 contrary to the Hypotb is. 


efore 


i, 
10 
1d. 
em 
to 
he 
be 
* 
e- 
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lof two, is prime to one of them, is allo prime 


both A, B, a then A will not be a prime num- 


A, 4. D, 3 If two numbers A, , multiplying 
B, 6. E, 8. on | 
| AB, 24 and ſome prime number D meaſure 


| then ſhall it alſo meaſure ond of thoſe numbers, A 
| or B, which were given at the beginning. 


D. A: B. E. e But D is prime to A; dthere- b 19. 7. , 
| fore D and A are the leaſt in their proportion ; © byp. and 
e and conſequently D meaſures B as often as A 


| meaſures E, Which was to be dent. d 23.7. 
DROP. XXIII. 
A, 12. Bye compoſed number A is mea- 
B, 2. ſured by ſome prime number B. 


let the leaſt be B; that ſhall be a prime number: a 13. def. 7. 


. —— — . =_ , — a 
* * 8 J .. * ” e 2 * 
7 4 e I 9 * 7 
? — « 
* * 


EUCLIDE', Elements. 
Coroll. | 
Hence, A number which being compounded 
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to the otber. 
PRO P. XXII. 
A, 3. B, 8. ery prime number A is prime to e- 
Ts Wk. er B, which it meaſures not. 
For if any common meaſure does meaſure 


ber ; contrary to the Hypotheſis. a 11. def. 7. 
PROP. XXIII. 


e another produce another Ab, 


. 
— ——_— 


_ the number produced of them AB; 


Suppoſe the number D not to meaiuie the num 
ber A, and let x. athen AB = DE, hwhence a 9. ar. 7. 


31. 7. 


Let one or more numbers a meaſure A, of which 


For if it be ſaid to be compoſed, then ſome a leſſer 
number ſhall meaſure it, Y Which ſhall alſo conſe- f 1. 45. 7. 
quently meaſure A. Wherefore B is not the leaſt | Lb 
of them which meaſure A, contrary to the Hyp. 


PROP, 


4 . ” , a go , 
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A, 9. Every number 4, is either a prime, y 

meaſured by ſome prime number. 

For A is either neceſſarily a prime or a com- 

poſed number. If it be a prime, tis that we 

a 33-7. affirm. If compoſed, a then ſome prime number 
meaſures it. Which was to be dem. 


PROP. XXXV. 
A. 6. 0 1 
o 
2 F, 2. G, 4. 7 5 


Hom many numbers ſoever A, B, C, being given, 
zo find the leaſt numbers E, F, G, that have th 
ſame 11 wih 100m, 

If A, B, C, be prime to one another, à they 
b 3. 7. #hall be the leaft in their proportion. If they 

be compoſed, b let their greateſt common mea- 

fſure be D, which let meature them by E, F, G. 

| Theſe are then leaft in the proportion A, B. C. 

e 9. a.. For D x E, F, &, c produces ABC, 4 therefore 
d 17. 7. they are all in the ſame proportion. But allow 
other numbers H, I, K te be the leaſt in the 

e 21. 7. ſame proportion; e which ſhall therefore equally 
F 9. ax. 7. meaſüre ABC, namely by the number L. f there- 

T. ax, I. fore L x H, I, K, ſhall produce A, B, C, g and cor- 

19. 7. ſequently ED=A — HL. b from whence E. H: 
14% L. D. But E Rx N K; I therefore L D, and ſo 
1 20. def. 7. D is not the greateſt common meaſure of A, 

B, C. Which is againſt i= Hypotheſis. 
| Coro 


Hence, The greateſt common meaſure of how 
many numbers ſoever, does meaſure them by W He 
the numbers which are leaft of all that have chat 
the ſame proportion with them. Whereby af leſs, 
pears the vulgar method of reducing fraction 
to the leaſt terms. | 
NS PROP: 
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EUCLIDE': Elements. 1 


PROP. XXXVI. 
Two numbers reg eee” A, B, to find out the 
aft: number whith they meaſure. © | 
„5. B, 4. . Ce. If A and B be prime the 
AB, 20. one to the other, AB is the num- 
D--- - -- ber required. For it is manifeſt 
.- F that A and B meaſure AB. If it 
be poſſible, let A and B meaſure 
ome other number D AB, if you pleaſe by | 
„and F. 4 therefore AE-- 1) BF, band ſo A. 4 9. 4x.7. 
F. E. But becauſe A and B c are prime the & L. aæ. r. 
ne to the other, d and fo leaſt in their propor- D 19. 7. 
jon, A ſhall e equally meaſure F as B does E. C Hp. 
ut B. Ef:: AB. AE (D) g Therefore AB ſhall d 23. 7. 
lo meaſure D, which is leſs than it ſelf, Which © 21. 7. 
abſurd, N 17. 7. 
; WES "2 Ws. "7 RN g 20. def. 7. 
A, 6. B, 4. F 2. Caſe. But if A and 
jr 2, GH B be compoled one to 
. another, þ let there be h 35.7. 
Fai * found e and D the f 
D BCz k 19. 7. 


alt he ſame proportion. x therefore" 
ad A or BC ſhall be the number ſought for. 

For it is I plain that B and D do meaſure AD | 7. 4X. 7. 
dr BC. Conceive A and B to mealure F AD, 


panely A by G, and B by H. m therefore AG= m9. a. 7. 


BH. u whence A. B:: H. G o:: C. D. p and n t. 7. 


ponſequently C gy y meaſures H as D does G. o conſtr. 


zur . G AAG (F.) therefore AD» me p 21. 7. 
lures F, the greater the lels. Which is abſurd. 1 

f W | 1 20. def. 7. 
Coroll. 


Hence, If two numbers multiply the leaſt 
that are in the ſame proportion, the glearer the 
les, and the leſs the greater, the leaſt number 
hich ey meaſure ſhall be produced. 


1 PROP. 
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PROP. xXXVII. 


A, 2. B; 3 Tf two numbers A, B, meaſy 
E | any number C, D, the leaſt wy 
C. -F. -D ber which they meaſure E ſhall 
| ſo meaſure the ſame CD. 
If you deny it, take E from CD as often | 
you can, and leave FD g E. therefore ſeeh 


$%+$80 


2 hyp. Aand Ba meaſure E, þ and E meaſures CF, A 
b conſlr, likewiſe A and B will meaſure CF. But att 8 


Cc 11 0%.7, Meaſure the whole CD; d therefore allo ty 
d12,4%.7, meaſure the reſidue FD; and conſequently I- 
not the leaſt which A and B ineaſure; conty 
to the Hypotheſis, © 


PROP, XXXVIN. 


A, 3. B, 4. C,6. Three numbers being gi 
"3 D, Ag A4, 3, C, to find * 
; ” which they meaſure, 

236.7- aFindD to be the leaſt that two of theml 

f and B 7 3 which 1 the thig C 6 
alſo meaſure, it is manifeſt that D is i nu 
ber fought for. But if C do not meaſure D, 

E be tlie leaſt that C and D do meaſure | 

ſnall be the number required. 

At. 0 ,. For it appears by the u 

. E 12. ax. 7. that A, B, & meaſur mnat 
F E; and it is eaſily fhewt G has 
9 that they meaſure no ou - G 
leſs than F. For if you affirm they do, 5 then meaſi 
meaſures F, þ and conſequently E meaſures t © 330 

b 37.7. ſame F, the greater the leſs. Which is abſu. 


| Coroll. | 1 
Hence it appears, that if three numbers mer 
ſure any number, the leaſt alſo, which the 
meaſure, ſhall meafure the fame. 


p RO! 
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EUQEIDE's Elements. 


PROP. XXXIX. 

meu, 12. Tf any number B meaſure a num- 
m, 4. C, 3. ber 4, the number meaſured A, ſpall 
ſhall have a part C denominated of the 
. umber meaſuring B. | f 
| fo For becauſe F C, b ſhall ABC. c there- 2 5p. 
ait bre == B. Vbich was to be dem. C 76 4. 7. 
ſo thy C | | 
ly Ei ÞR( P 
ont 4 OP MF” - 

A, 17. If a number 4 have am part 

3,3. C, 5: whatſoever B, the number C, from 

| which the part, B is denominated, 
all meaſure the ſaniè: | 
c For being BC 4 = Ab thence B. ch,” hyp. & 
em v to be dem. N . b 7. a. 7. 


MF Sor ho 
G, 2. To findout a number G, ich og, | 
H--- the" leaſt, contains the parts given 

7 | 


. 27 33 To 4. a 

. Let G be found the leaſt which the deno- . , 
minators, 2, 3, 4, meaſure; 5 it is evident that 5; 39. 7. 

G has the parts 2, „. If it be poſſible let 1 

G have the ſame parts; c therefore 2, 3, 4, e 40. 7. 

meaſure H; and ſo 8 is not the leaſt which 

2, 374 mealure : againſt the conſtr. | 


The End of the ſeventh Books 
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PROP. I. 


A,B. B, 12. C, 18. D, 27. 
1 


F there be divers numbers how many ſoevni 


continual proportion, A, B, C, D, and their leaſe. 
tremes A, D, prime to one another; then i 
numbers 4B, C, D, are the leaſt of all nun * . 
that have the ſame proportion with then, Neis 
For, if it be poſſible, let there be as mij if tour 
others E, F, G, H, leſs than A, B, C, D, andi 2.H. 
214.7 the ſame proportion with them. a Theretores be bei 
; equality A. D:: E. H. and conſequently A en 


* 4 


b 23.7. J are prime gumbers, þ and o the leaff in the 


proportign, c equally meaſuring E and Hvlid propo 
7 are leis When themſelves. Fhich 16 abfurd, | what 
NY ON ke | becau 
PROAW them 

A, 2. B, 3. „„ =p 

Aq, 4. AB, 6, Bq, 9. tude 


Ae, 8. AqB, 12. ABg, 1 Be, 21. 


: To find out the leaſt numbers continually pro 
tional, as many as ſhall be required, in the proj 
tion given of A to B. 
Let A and B be the leaſt in the proportidl 
_ given ; then Aq, AB, Bq, ſhall be three laſt i 
the fame continual proportion that A is to 
5 I dl 


Ft N 
wt; * 


EUCLIDE's Elements. _ Ie 
For AA. AB a:: A.B a :: AB. BB. Likewiſe a 17. 7, 
ecauſe A and B are h prime to one another, cb 24.7. 
hall Aq, Bq, be alſo prime to one another, 4 c 29. 7. 
d ſo Aq, AB, Bq, are = the leaſt in the pro-d 1. 8. 
ortion of A to B. | 
Mereover, I ſay Ac, AqB, ABg, Bc, are the 
our leaſt in the proportion of A to B. For AqA. 
AgB e:: A. B. e :: ABA (Aq.) ABB. e and A. e 15. 7. 
AB q. BBq (Bc.) Therefore ſince Ac, and Be, f 29. 7. 
re f prime to one another, likewiſe g ſhall Ac, g 1. 8. 
AgB, ABq, Be be the four leaſt ; in the pro- 
portion of A to B. In the ſame manner may you 
ind out as many proportional numbers as you 
pleaſe. Which was to be done. 
| Coroll. . 
uni 1. Hence, If three numbers, being the leaſt, 
en. Nate proportional, their extremes ſhall be ſquares; 
mn if four, cubes. 2 
and i 2. Ho many extremes proportional ſoever there 
fore be, being by this prop. found to be the leaſt in the 
Au given proportion, they are prime to one another. 
n thei 3. Two numbers, being the leaſt in the given 
wia proportion, do meaſure all the mean numbers 
5 whatſoever of the leaſt in the ſame pfoportion 
becauſe they arile from the multiplication 
them into certain other numbers. 
4. Hence allo it appears by the conſtruct ion, 
that the ſeries of numbers 1, A, Aq, Ac; 1, B, Bq. 
| be; Ac, AqB, AN, Be conſiſts of an equal multi- 
tude of numbers; and conſequently, the extreme 
numbers of how many ſoever the leaſt continually 
proportionals are the laſt of as many other conti- 
ally proportionals from a unite, as the extreme 
Ae, Be of rhe continually proportiggals Ac,AqB. 
ABq, Bc, are the leaſt of as 5 nyo ortionals 
tian from a unite, 1, A, Aq, Ac; and 1, B, Bq, Be. 
. A, Ag, Ac z and B, BA, BAq; and Bq, « 
| , are & in the proportion of 1 to A. Allo 
Ter B, Bq, Be; and A, AB, ABq; and Aq, AqB are 
in the proportion of 1 to | 
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PROP. III. 
A, 8. B, 12. C, 18. D, 28. If therebe nin 
ks 


: : oa "I W preg 
nal, how many ſoever, A,B,C,D, being alſo the le 
of all that have the ſame proportion with tha; 
their extremes A, D, are prime to one another, 

2 2, 8. For if there be a found as many numbers th 
1 leaſt in the proportion of A to B, they ſhall þ 
no other than A, B, C, D; therefore, by the(> 
cond Coroll, of the precedent Prop. the extreme 
A and D are prime to one anoth&. Which us 

to be dem. 8 


| PROP. IV. 
= A, 6. B, 5. C, 4. D, 3. Proport ions hownt 


H, 4. F, 24. E, 20. G, 15. ny ſoever being gin, 

5 , 45 K 1 . | 1450 leaſt e 

„ to B, and C to Dy 

find out the leaſt numbers continually proportioul 
=_ proportions given, 

a 36.7. a Find out E the I:aft number which B ande 

b 3. paſt. 7. do meaſure ; and let B mcaſure E W as often a4 

does another F, viz. by the ſame number H. 

Allo let C meaſure rhe ſaid E as often as D me 

ſures another G. then F, E, G,aſhall be the la 

S9. 4x. 7. in the proportions given. For AH c = F, and 

d 18.7. BCc—E; d therefore A. B:: AH. BH e: F.. 


© 7. 5. In like manner C. D; E, G; therefore F, E50 porti 
4 are continually proportional in the proportiols 
iven. And they are moreover the leaſt in the 

| aid proportians : For conceive other numbers, 1 1 

f 21. 7. IX, L, to be the leaſt; f then A and B muſt « WW 

* 2 meaſure IJ and K, f and C and D likewif 

K and L; and ſo B and C meaſure the ſame K. fon 

837.7. 4 Wherefote alſo E meaſures the ſame numb" WF 140 

EK, which is leſs than it (elf, Mich 3s abſurd. No? 


4 A, 6. 


* 


A r "ry 6 
tk r * 2 9 . : 
$7 WL 3 * r W anda . 
3 x 4 : „ 3 * nenn * 
1 18 2 whe * a 2 * 8 m. 1 N Tims 7 N 
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EUCLIDE's Elements. 


A, 6. B, 3. , . D, 3. E 5. F, 7. 
H., 2 . » | 
But three proportions being given, A to B, C 
D, and E to F; find out as beſte three num- 
rs H, G, I, the leaſt continually" m the propor- 


len 


ons of A to B, and C to D. Then if E meaſures 
ta b take another number K which may be equal- h 3. off. 7. 
. meaſur d by F; and thoſe four numbers H, G, 
rs MK, mall be continually the leaſt in the given 
all > oportions; which we need go no other way 
hes prove than we did in the firſt part. | 
rem; Bu A, C. B, 'T C, . D, 3. E, 2. F, 7. 


H, 24. G, 29. I, 25. , 
M,48. L, 40. K, 30. N, toß. 
If E do not meaſure I, let K be the leaſt which 
E and I do meaſure; and as often as I meaſures 
X, let G as often meaſure L, and H alſo M. ſo 
Wikewiſe let F meaſure N as often as E meaſures 
K, The four numbers, M, L, K, N ſhall be leaſt, 0 


14 cantinually in the given proportions; which 

% ve may demonſtrate as before. > 

„ PROP. v. BY 

% r 3 Plane numbers CD, 
b . 16. Eb, 18. EF, are in that Regan 
cba. EF. AS. ion to one anot he which 

By ok is compoſed of their ſides. | 
if For gs 2 © as za and ED. EF ::2 17. 7. 
nd Fats == pA © - | b 20.defes 
ore Ep = xD + x erben ſhall be thepro- 20) 7 
. portion St — S ＋ F. Which was to be dem. 

-  - PROS, 

A, 16. B, 24. C, 36. D, 54. E, 8. If there be 

e F, 4. G, 6. H, 9. numbersconti- 


8 aually propor- 
tional how many ſoever, 4; B, C, D, E, and the fuſt 

4 do not meaſure the ſecond B, neither ſhall any of 
the other meaſure any one of the reſt, 


| L 4 Be. 


* 


3 1 „ * . 9 5 ry 2 
a a . TID * — N N > 
, — ra gg OY. * bi 9 4 oF * od * 7 9 — * — 
2 8 IT. FIT OE a e * . * N N N p * * - * +. 
A - , = rr WP as . 


168 The eighth Book of 


a 20. def.7. Becauſe A does not meaſure B, a neither ſhy] 
any one meaſure that which next follows; be. 
b35. 7. ing A.;: B.C:: C. D. &c. b Take three number, 
F, G, H, the . 5 in the proportion of A to}, 
therefore ſince N does not meaſure B, a neither 
© 5. ax. 7. hall F meaſure G. c therefore F is not a unit. But 
d z. 3. F and H are prime to one another; and ſo, d be. 
e 14. 7. ing of equality A. C:: E. H. and F does not mez- 
ure H, a neither ſhall A meaſure C; and con- 
ſequently. neither ſhall B meaſure D, nor C mes. 
ſure E, &. becauſe A. Ce :: B. Dec C. E, &. 
In like manner four or five numbers being taken 
the leaſt in the proportion of A to B, it will ap- 
| 3 that A does not meaſure D and E; nor does 
B meaſure E and F, & c. Wherefore none of them 
Mall meaſure _ other. Which was to be den. 
| PNG r. . FR 
. B. 6 Ci E, 48 
If there be numbers continually proportional hon 
many ſoever 4, B, C, D, E, and the 927 meaſure the 
| laſt E, it ſhall alſo meaſure the ſecas B. 
a 6.7. lf you deny that A meaſures B, à then neither 
ſhall it meaſure E; Which is contrary to the Hy. 
| EPR OP. VII. | 
A,24. C, 36. D, 54. B8i. If between im 
G, 8. H, 12. 1,18. K, 27. numbers A, B, there 
E, 32. L, 48. M, 72. F, 108. fall mean proportional 
Ls TR 5 52 numbers in continua. 
proportion C, D; as many mean continually propor- 
5 numbers as fall #2 them, ſo 4 4A 
mean continually proportional numbers ſhall fa he- 
tween two other numbers E, F, which have the ſame | 
proportion with them. (L, M.) Aq,q 


a 35.74 Take G, H, I, K, the leaſt = in the proportion 

574.7. of A to C; hof equality ſhall G. K:: A. Be EF. the ſ. 

c hyp. But G, and K d are prime to one another. * tion 
43.8. Wherefore G meaſures E as often as K does F. a 

- 21.7 Let H meaſure L, and Llikewiſe M by the ſame 


F conſtr... number. F therefore E, L, M, F, are in * * conl 
s portion 48 G, H, I, K, that E as A, B, C, D. h 
was to be dem. | 


hic 


PROP, 


in continual proportion fall between” elther of them 


EUCLIDE's Elements, 169 
PROP. K. 
I. Tf two numbers A, B 
1 be prime to one another, 
G,4. H,6. Io. and mean numbers in 
A8. C, 12. D, 18. B, 17. continual proportion C, D 
8 fall between them; as ma. 


mean numbers in continual 6 as fall be- 
tween them, ſo many, means alſo (E, G; and F. 
hall fall in coutinual proportion between either of 
them and a unity. 3 I 28 

It is evident that 1, E, G, A, and 1, F, I, B, 
ate , and as many as A, C, D, B, namely by 
the 4, Coroll, 2. 8. Which was to be dem. 


PROP, X. 


1.8. I 12. Kr. B. 27. If between im numbers 
E, 4. DF, 6. G. 9. A,B, and aunit, numbers 
Þ.z. "Ms. . continually - proportional 

E, D, and F, G,) do fall, 


1 5 
ow many mean numbers 


and a unit, ſo many means alſo ſhall fall in conti- 
nual proportion between them, I, K. 

For E, DF, G, and A, DqF.(1) DG, (&) B,. 
ae = by 2. 8. therefore, Cc. 


« th+« 


* 


„ kor It: 


„ Bi. Between two ſguare numbers, 
Ag, 4. AB, 6. Bq, 9. 44, Bg, there is one mean pro- 
. ae 3 >, ap A B: and 
the ſquare Ag to the ſquare Bꝗ i in double propor- 
tion o that 00 the ids 4 to the ſide B. 


a It is manifeſt that Aq, AB, Bq, are 5: b and a 17. 75 


cxnſequently alſo *4= fr dcubly. . Vio be den. b ic def j. 
PROP, 


Ba B 
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„or. . | 
Ac, 27. AqB, 36, ABq, 48. Be, 64. Between ino 
A, 3. B, 4. | cube number, 
Aq, 9. AB, 12. Bq, 16. Ac, Br, ther 
Are two mean 
proportional numbers AgB, 4Bq : and the cube 1 
3s to rhe cube Bc in treble proportion of "= in 
which the fide A i 8 to the ſide B. 
2 2. 8. a For Ac, AqB, ABq, Be, are © in the propor. 


b 10. def. 5. tion of A to B; band therefore K =p treb)y, 
Which was to be dem. 


PROP. XIII. 


2. B, 4. C,8. 
4. AB: 8. Bq, 16. BC, 32. Cq,6 
Ac, 8. A916 AB, 32. Be, 64. Bend ( 9,256. 
N e, 512. 
If there be numbers in continual Noportion hou 
7 vever 4, B, C; and every of them multiplying 
it ſelf produce. certain numbers; the numbers produ- 
ced of them 45, 54, Cg, Mall be proportional: Ani 
if the . . rt given A, B, C, multiplying ther 
products Cg, produce other num ers, Ac, Br, 
Ce they alſo Þ foal be proportional ; and this pal 
ever happen to the extremes, 
2 2. 8. For Aq; AB, rn. BC, Cq a are == 5 therefore 
b 14. 7. of equality Aq. SE Cq. hich was to be den. 
_ a Allo Ac, A q, We, BC, BCq, Ce, are 
2; b therefore Aken of equality Ac. Be: 
Be. Ce. Which was to be dem. 


A AB B 9 if a ber 4 
44+ 12. Bq,z6. a ſquare number 4 
A, 2. 5 — 6. is? ſquare number 


A Bg, the ſide 0 of the one 
| oh ſhall meaſure the ſide of the other (B.) andi 1. 
| ide of one ſquare A meaſure the ide of another 
| [quare Ag ſhall likewiſe Ts the ſquare 37 


40. 


| ſc hall meaſure the cube Bc. | 
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1. Hyp. For Ag. AB 4 :: AB. Bq. therefore ſee- az. & 1. 8 
ing by the 1 „ Aq meaſures Bq, 5 itb 7. 8. 
ſhall meaſure allo AB. But Aq. AB:: A. B. cc 20. def. 7. 
therefore A meaſures B. Which was to be dem. 

2. Hyp. A meaſures B. c therefore Aq ſhall as 
well meaſure AB, t as AB meaſures Bqʒd and con-d 11. aæ. 7. 
fequently Aq meaſures Bq. Nich was to be dem. 


PROP, XV. 


A. 2. 836 Fa cube num- 
Ac,8.AqB,z4.ABq,72.Bc,z16. ber Ac meaſures a 
| cube number Be, 

then the fide of the one (A) ſhall meaſure the fide 
of the other (J:) And i} the fide A of one cube Ac 
meaſure the "fide B of the other Be, alſo the cube 


fore Ac, b meaſuring the extreme Bc. ſhall alſo b hyp. 
: meaſure" the ſecond AqB. But Ac. Aq. B :: A. c 7. 8. 
B. d therefore A ſhall allo meaſure B. dc. def. 7. 

2. Hyp. A meaſures B; 4 therefore Ac mea- s 
ſures AqB, which alſo meaſures-ABq, and that © II. dx. 7. 
Be; e therefore Ac ſhall meaſure Bc. Vhich 
wg {0 be dem. | | — 


PROP. XVI. 
% 


Aq, 4. B, 9. Tfa ſquarenumber Ag do not mea- 
Aq, 6. Bq, 8. ſure aſquare number Bꝗ, neither ſpall 
the fide of the one A meaſure the ſide 
of the other B : And if A the fide of the one ſquare 
q do not meaſure B the fide of the other Bq, nei- 
ther ſhall the ſquare Ag meaſure the ſquare Bq. | 
1. Mp. For if you affirm that A Ares B, a3 14. 8. 
then Aq alſo ſhall - — 1 againſt the Hg. wi 
2. wh ou maintain Aq to meaſure Bq ; 
a then Hkewile A ſhall meaſure B. contrary to 
the Hypotheſis, 23 


* 


PROP, 


e ern 
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PROP. XVIL 
A, z. B,. Ia cube number 4c do not nes OP 
Ac, 8. Be, 27. ſure a cube number Bc, neithy C 
ball the fide ofhne 4, meaſure i 
fide of the other B. And if A the ſide of one cult Ber 
Ac do 19! meaſure B the ſide of the other Be, neitin tw 
ſhall ih cube Ac meaſure the cube Br. © "ind t 
a 15. 8. 1. Hyp. Let A meaſure B; a then Ac hal " 
meaſure Bc. againſt the 25 2 po ho 
2. Hyp. Let Ac meaſuic Be; then A ſhall mea WI 
ſure B; which s alſo againſt the Hypotheſis. 6. H 
PROP. XVII. 11 
C, 6. Dy 2. Bietween two like plane Nun EE 
CD. bers CD. and EF there is on: CDI 
E, 9. F,z. DE, 18. mean proportional number DE; Wi 761 
C EF, 7. And the plane CDs to ih of C 
| 7 9 flow EF in double $#opornm FD] 
l of that which the fide C bas to the homologow ſit 
| or of like Aeon 1 E 
* 21. def Being * by the Hypoth. C. D.. E. F. there ſoli 
el. 7 fore by inverfion' C. E :: D. F. But C. E a:; C int 
1 05 „DE; a and D. F. DE. EF. þ therefore CD. DE, 
whey ' DE. EF. c Wherefore the een of CD to 
c 10. def. 5. EF is double to that of CD to DE, that is, to 
the proportion of C to E, or D to F. A 
1 D, 
Coroll. , 
Hence it is a "parent, that between two like wh 
| plane numbers there falls one mean proportional 40 
in the proportion of the homologous ſides. do 


CDE. FGH, fall "if 
| FGE. e And ſo it 18 


N . * ” . — n ä ag * * 3 K , N _ * ** . 
R 28 R N 9 © wa Al as wes „ * * : . 2 3 rats * eee ao A $66 7 * ern 
r rern N WI a „ EER o Nn — RP * 
9 2 es ns * —＋ 95 WS. * — * N . Þ 43 n 1 * * r - day * * 
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EUCLIDE' Element,. 


CDE, zo. DEE, . FGE, 120. FGH, 240, 
CD, 6. DF, 12. FG, 24. 7 
_ Cy 2, D,3. E, 5. F, Zo G, 6. Hz 10. 
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peen two like ſolid numbers CDE, FGH, there 
are two nean proportional numbers DFE, FGE. 
And the ſolid D is to the ſolid 'FGH,in treble pro- 
10 f that which the homologow fide C has to 
the homologous ſide 'F. | 

Whereas by the *“ hyp. C.D :: F. G, & D. E.: & 21.def.7. 
G. H. therefore a by inverſion ſhall C. F. D. a 13. 7. 
GA E-H. But CD. DF + :: C. F, and DF. FG b 17. 7. 
n D. G; c wherefore CD. DF :: DF. FG ::c 11. 5. 
E. H. d and accordingly CDE. DEE: DFE. d 17.7. 
FGE -: E. H :: FGE. FGH. Therefore between 
mean proportionals DFE, 
plain that the proportion e 10. def. 5. 


of CNE to FGH is treble to that of CDE to 
FDE, r C to F. Which was to be dem. a 
Coroll. 
Hereby it is manifeſt, that between two like 
folid numbers there fall two mean proportionals 
in the proportion of the homologous tides. 


PROP. XX. 


A, 12. E, 18. B, 27. f between two numbers 
D, z. E, 3. F, 6. G, 9. 4, B, there fall one mean 

proportional number C; theſe 
numbers A, B, are like plane numbers. 

a Take D and E the leaſt in the proportion of A a 35. 7, 
to C, or C to B. then D meaſures A equally as E 
does C, viz. by the ſame number F; h alſo Dequally b 21. 7. 
meaſures C, as E does B, viz. by the fame number 
G. c Therefore DF=A; and EG B. d and con- c 9. 4. 7. 
2 1 A and B are plane numbers. But becauſe d 16.4ef.7. 
EFc=Cc=DG, e ſhall D. E. F. G. and ale: e 19. 7. 
nately 


£ — A 
ST Th eighth Book of 
» Far, Ante NE auiky 
Z | A and B are alſe like. Mich was to bg dem. 


e 

16. C, 24. D, 36. B, 54. etween tm be 

E, 4. F. 6. G, 9. numbers A, B An Dall 40 
H, 2. P, z. M, 4. K, 3. L, 3. N, 6. fall two mean propa. 

| tional numbers C., For 

| thoſe numbers A, B are like ſolid numbers) l 

a 2. 8. a Take E, F, G, the leaſt = in the proponia i == 

b 10. 8. of A to C. b then E and G are like plage gun. 

bers: let the ſides of this be H and P, ander that 

e21.def.3 K and L. c therefore H,K::P,L ::4E: F. But, 

dcor.18.8,F, G, do e equally meaſure A, C, D, viz. by th 

e 21. 7. fame number M. and likewiſe the {aid number 

E, F, G, do equally meaſure the numbers C, B,), 

| viz. by the lame number N. f Therefore AE 

f 9. ax, 7,—HPM, fand B=-GN=KLN; g and ſo A ul 

17. def.. Bare ſolid numbers. But for that C f—FM, and 

5 17.7. Df FEN, therefore ſhall M. N þ :; EM. FI 


k 7. 5. C. DI. E. F.. H. K: P. L. m wherefaxe A ai * 
I conſtr. B are like ſolid numbers, Which was tobe den. B 
m. f y. Lemma. _ 1 
AE, BF, CG, DH, If proportional number: 4 3 
A, B, C, D, 3, C, D, meaſure proportioul I i 
E, FP, G, H. numbers AE, BF. C „Di, ) 
— the numbers E, F, G, H, tit But 
numbers (E, F, &, H,) ſhall be Proportional. [ 
For being AEDH a=BFCG, a and ADH er 
a 19. 7. *AEDH BFCG A num 
b 1. ax. 7. bthence will "ID SPE that is, EH=FC. 
© 9: 4. 7 Therefore EF :: G. H. Which was to be den. A. 
| Coroll. 8 of 
4 fp. Hence A= © E a For L. B: B. Ba d and 1.4: WY 
E 0 A. . . - 4 . Bq _ * | a 
e hs brec. A. Ad. e Fae ri N Ty theref, 1 * 
In like manner Ac IT = Acc and ſo of the ref, at 


PROP, 


** 0 8 * ini «44.4. 4 
CI * eee * 
4 = * A * 


EUCLIDE's Elepyents. 


P R O P. XXII. 

Ag, B, C. If three numbers Ag, B, C ze 
4. 8. 16. continually proportional, and the 
10 firſt 4g a ſquare, the third C 

ſhall alſo be a ſquare. 


For becauſe Ad C a=Bq, b thence is C a0 a 20. 7. 
155 b ax. 7. 


A lem. prec. 


cauſe Ko 


| I4 8. 
| PROP. XL 
Ac, B, C, D. If four numbers Ac, B, C, D, 
8, 12, 18, 27. be continually proportional, and 
the firſt of them Ac a cube, the 
| fourth alſo D ſhall be a cube. 


For becauſe AcD a= BC, j therefore D 7 19. 7. 


AX. 


* 
Mm N C; that is (becauſe Ae Cd Bq, and 1 e 


9 B Be p ec. lem. 
ku B E Ed ac , F d 20.7. 
ow! en C ANA CxAc. # 

5 383 | e 15. 8. 
9: WY Butitis evident e that A c is a number, becauſe 40 
or D is ſuppoſed a number. Therefore if four 
| numbers, c. | 


| I - 
A, 16. 24. B, 36. If two numbers A, B, be in the 
C. 4. 6. D, 9. ſame proportion one to another, 
that a ſquare number C is to a 
ſquare number D, and hel Abe a ſquare number, 
the ſecond alſo B ſball be a ſquare number. | 
Berween C and D being a numbers, * and * 8. 8. 


a tallsgne mean proportional. Therefore # eng b hype 


* 9 r * WS * 9 * 0 K & we * PI K * = — 
. n E * i IE * TRY HR R ä 1 
n C 4) r e (I „ * 
% PRE” , + N — T7 4 
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= But it is plain that = a number,d be- c cor.of the 


Bq or C is a number. Theref. if three, Sc. d Hp. and 


* 


ſo between A and B having the ſame proportion, a 11. 8. 


P R r 2 4 
= TE $A * * * 2 l 


8 * e Fe Su re. "WY FM * 1. Ke \ oj * 5 N "5 Lt * Gl * * = x 5 EE 
* N. a * * - 4 2 23 * d > d; * 
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C22,8, A is a ſquare number, c B alſo ſhall be a ſquyy 
| number. Which wns to be dem. 


| Coroll. | 120. C, 

1. Hence, If there be two like numbers A} 

CD (A. B:: C. D) and the firſt AB be a ſquar, 

4 Sisthe ſecond alſo CD ſhall be a ſquare. ü in 
TY * For AB. CD :: Aq. Cq. | 

2. From hence it appears, that the proportion 

of any ſquare number to any other not ſquar, 

cannot poſſibly be declared in two ſquare nun- 

bers. W herice it cannot be Q. Q :: 1. 2. not l. 


xtremes 
f equal: 


5 :: Q. Q e. uch w 
PROP, XXV. 

C, 64. 96. 144. D, 216. If two numbers A,B, œ N16. C 
A, 8. 12. 18. B, 27. in the ſame proportion n . F 


to another, that à cube 
number C is to a cube number D, the firſt of then 
| A being a cube number; the ſecond B ſhall like- 
a 12. 8. wiſe be a cube number 
b 8.8. a Between the cube numbers C and D, 
: and ſo between A and B having the ſamept 
dz3 8. portion, fall two mean proportionals ; then 
c c becauſe A is a cube, d ſhall B be a cube allo. 
Which was to be dem. 
| Coroll. | 
T7. Hence, If there be two numbers ABC, 
DEF (A. B.: D. E, and B. C.: E. F;) and ibe 
firſt ABC be a cube, the ſecond DEF ſhall be: 
cube MW Dr | 
* For ; De. 
512, F 19, 1. It is perſpicuous from hence, that the 
? proportion of any cube number to any oth! 
number not 2 cube cannot be found in 10 
cube numbers. | 


v ROY, 
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EUCLIDE's Elements. 
PROP. XXVI. 


20. C, 30. B, 41. Like plane numbers A, B, 
4. £36. F, 9. are in the ſame proportion one 

to another, that a ſquare num- 
win to a ſquare umher. 5 
Between A and B a falls one mean propor- a 18.8. 
jonal number C; b take three numbers D, E, F, b 2. 8. 
he leaſt = in the proportion of A to C. the 
xtremes D, F, & ſhall be ſquare numbers. But 
fequality A. B e:: D. F. therefore A. B:: Q. Q. x 4.7. 
Viich was to be dem. | 


PRO P. XXVII. 


A516. C, 24. D, 36. B, 54. Like ſolid numbers 
58. F, 12. G, 18. H, 27. A, B, are in the ſame 
Proportion one ta ano- 
ter, that a cube number is in to a cube number. 
a Between A and B fall two mean proportio- 
aal numbers, namely C and D;: ; take four 
numbers E, F, G, H the leaſt 5 in the propor- 
ang to C ; þ the extremes E, H, are cube , 
undes. But A. Bre :: E. H;, C. C. Which 14.7. 
was to be dem. | | 
Schol. 


a 19. 8. 
b 2. 8. 


oportion ſuperparticular, ſuperbipartient, or vi. 
ouble, or any other manifold proportion not 
lenominated from a ſquare number, are like 


lane numbers. . 
2. Likewiſe, that neither any two prime 


numbers, nor any two numbers prime one to 


other, not being ſquares, can be like plane 
lunbers. 1 IRS. 


The End of the eighth Book. 
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1. From hence is inferred, that no numbers in See Cla- 
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j | 0 F 

| EUCLIDE, ELEMENT; 
1 PROP. I, 
| &, 6. B, 54. 


Ay, 36. 108. AB, 324. 
F two like plane numbers A, B mulciphing 
9 


another,” produce a number AB, the nunle 
produced AB ſhall be a 8 number. 
2 10. 7. For A. B a:: Aq. AB; wheiefore lince 
b 18.83. one mean proportional þ falls between A 
c 8.8, and B, e likewiſe one mean proportional nunbe 


ſhall fall between Aq and AB : therefore be 
d 22.8. the firſt Aq is a ſquare number, 4 the third A 
ſhall be a ſquare number too. Which was th 


demonſtrated, _.. it . a 
Or thus. Let ab, cd, be like plane nümhen; 


x 19. 7. namely a. b:: c. d. xtherefore ad be. and lo lil 
Y 1. aæ. 7. wile ab ed, or ad be, ad ad = Q: ad. 


PROP. II. 


886. If two numbers A, B, mils 

Aq, 36. AB, 324. plying one another, 2 | 
= | Jars number AB, thoſe m. Ac. 

bers 4, B are like plane numbers Acc, 

2 17. 7. For A. Ba :: Aq. AB; wherefore being be | 

b 11. 8. tween Aq, AB, b there falls one mean prop” Bl aunj; 


e 8. 8. tional number, c likewiſe one mean ſhall fall be Fo; 
d 20. b. tween A and B. d therefore A and B are like ind 
planes. J#hich vas to be dem. fore a 


/ 2 when 
p R ROE abe 


75 


PROP. III. 


A, 2, Ac; 8. Acc, 64. If a cube number At 


multiplying it ſelf pro- 


luce a number Acc. the number produced Acc ſpall 
e a cube number. WG FF 

Fort. Aa: A. Ad h. Ag. Ae. therefore be- 4 154ef-7s 
tweent and Ac fall two mean proportionals. But U 17. 7. 


1. Ac 4 :: Ac. Acc. c therefore between Ac and © 8. 8. 
Acc, fall alſo two mean proportionals : aud ſo d 13. 8. 
by conſequence ſeeing Ac is a cube, d Acc ſhall 


the a cube alſo. Which was to be dem. 


Orthusz aaa (Ac) multiplied into it ſelf makes 

222243 (A&&5) this is a cube, whoſe fide is aa. 
PROP. IV. 

If a cube number 4e mul- 

tipiy ing a cube number Be, 

produce a number Ac hc, the 


| . 1.7. 
cc, AcBc. Bur berween Ac | 1. f. 


Ac, 8. B, 27. fa cube number Ac mul- 

Acc, 64. AcB, 216. tiplying a number B produce 

3 44 cube number Ach, the 
mmber multiplied B ſhall alſo be a cube, 


- 


For Acc. AcB. a: Ac, B. But between Acc a 17. 7. 


and AcB h tall two mean proportionals; c rhere- b 12. 8. 


fore alſo as many ſhajl fall between Ac and B. c 8. 8. 


whenge Ac being a cube number, d B ſhall be a d 25. 8. 


cube number too hich was to be dem. 
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a Vyp. 


a byp. 
b 20.7. 


* 12.8. 
437.8. 


b 19. def. 7. alſo a cube; therefore c ſhall A be a cube. Whig 
- © 5.9, was to be dem. | 


Being A is a compoſed numbeg, a ſome other 
994% 7" number D meaſures it, conceive by E. b there 


The ninth Hook of 
FEOF: Vi, 
A, 8. Aq, 64. Ac, 512. Fa number A mul; 
| | plying it ſelf produce 
cube A, that number A it ſelf is a cube. 
For becauſe Aq a is a cube, and Aq A (Ac) 


A, 6. B, 11. AB, 66. Fa compoſed number | 
D, 2. E, 3. multiplying any number J. 
| roduce a number AB, th 


number produced AB ſhall be a ſolid number. 


{quare, 
and lik 


fore A = DE: c whence DEB = AB is a (oli 


25 de. number. Which was to be dem. ys a) 
PRO - VIII. 3 
I. a, 3. a, 9 a5, 27. a“, 81. aß, 243. 45, 729. : 
If from a unit there be numbers contimuligy 1 7 
portional how many ſoever (I. a, a“, a“, a“, Kc 6 0 
the third number from a unit a? is a 3 mumber; bu 8 
and ſo are all forward, leaving one between (4,4, 35 5 
a“, &c.) But the fourth a* 1s a gube number; anf 5 | 
are all forward, leaving two between (a“, 4 d. 6 of 
The ſeventh alſo a“, is both a cube number aw 15 ö 
ſquare ; * 5 all forward, leaving five beten 55 b 2 
Tbs gf C. 5 . 
I For 1. a* = Q, a. and a aaaa = Q.4% Is 
and a* = aaaaaa = Q. aaa, &c. 5 
2. al aaa = C. a. and a“ S aaaaaa = he fe. 
aa and aaaaaaaaa = C. aaa, &c. ”" 
3.2*= aaaaaa= C. aa = Q. aaa. therefore, & ** 2 
Or according to Euclide; Becauſe 1. a 4, 
b ſhall a*=Q: a. therefore ſeeing a, a5, a ale © * 
Fs 


c the third aꝰ ſhall be a ſquare number; and io 
likewiſe al, a*, &c. Alſo becauſe 1. a 4 :: 43% 3 "i 
therefore ſhall a þ = a* xa = C: a. d ther- 0 5 
fore the fourth from a3, namely a“, ſhall lt blen, 
wiſe be a cube, &c. and conſequently a* is both * 
a cube and a ſquare numben &. 


 EUCLIDE's Elements. 18x 


Multi. P R O P. IX. 955 
4. 4. a, 16. a, 64. , 256, Kc. If from 4 
1. 4.8.4 64. a , 512. a“, 4096. unit there be 
| 1 numbers how 

mixy ſoever continually proportional (1. a, a*, a3, 
150 = the ng f the unit (a) be a , 
ſquare 3 then all the reſt, a*, as, a*, &c. ſhall be & 
quares too. But if the number next the unit (a) be 
«cube, then all the following numbers a*, al, at, 
&. ſhall be cube numbers. ES | 

1, Hyp. For a?, at, a“, &c. are ſquare numbers 
by the prec. Prop. alſo being a is taken to be a 


here. ſquare, a therefore the third a? ſhall be a ſquare, a 22.8. 


ſolid and like wiſe a), a7, &c. and ſo all. 


2. Hyp. a is taken to be a cube, b therefore a“, b 24.8. 


, a'* are cubes: but by the prec. a, a“, a“, c 20. 7. 
&c. are cubes: laſtly, becauſe 1. a:: a. aa. c there - ꝗ 


Ze 9+ 


it ſelf d produces a cube; therefore a? is a cube, 
eand conſequently the fourth from it a-, and in 
like manner a“, a* *, &c. are cubes. therefore all. 
bie was to be dem. 9 | 
. Feradventure more clearly thus. let b be the 
1 ſdde of the ſquare number a, and ſo the ſeries a, 
ven a, a*, Kc. will be otherwiſe expreſſed, thus, 
bd, d“, b“, bs, &c. It is evident that all theſe 

numbers are quis, and may be thus expreſſed, 
| Gb, 5 bhb, Q: bbbb, &c. | 

In like manner, if b be the fide of the cube a, 
the ſeries may be expreſſed thus, b?, b*, b', b'?. 
Le. or C: b, C: b*, C: b3,C: bf, &c. 
. PROP. X. 4 
ev, a', a, a“, a, a,, If from a un 
do, 2, 4, 8, 16, 32, 64, numbers how many ſoever 
continually proportional 
the number next the nnit 


1ere- (1,a, a*, a), &c.) a 


like: () be not a ſquare number; then is none of the reſt 

oth WM ſlowing a ſquare number, ws hy a* the third 
from the unit, and ſo all forward, Lo 

0 P. , & | M 


ving one be- 
3 iween 


lore ſhall a = Q: a. but a cube multiplied into c 23. 8: 


kW oder ©. 
. r 


— _— . 2 = — _ — —— — — — — — - — 
= - 7 — — — * - DA 5 —— 
— — - — — K - tem BE 5 — * a = 
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a Hp. 


b/up 
8 9 


c 24. 8. c theretore a ſhall be likewiſe a ſquare; contjay 
d 24. 7. 


© 25. 8. 2 az. a; and alſo being a“ and ag are cube, 


| 5 = aa 
2 5- Ar. 7. Becauſe 1. a:: a. aa. a therefore = = a = — 
Sr. def.7 v4 KK ons: 


b 14.7. Allo becauſe 1. aa her a. aaa. athereèfore = a4 


The ninth Book of 


tween(a*,a% a8, &c.) But if that(a)which is next af 
the unit, be not a cube number, neither is any otly 
of the following numbers a cube, ſaving a; the foun 
1 2 the unit, and ſo of all forward, leaving two l. 
zween, a“, a', a „ &c.. per 
I. Hyp. For if it be poſſible, let a* be a {quay 
number; therefore becaule a. a a <: a“, a“, aj) 
& by inverſion a. aq :: af. a; and alſo a“ andy 

are ; {quare numbers, and the firſt a? a {quay 

to the Hypotheſis. 2 

2. Hyp. If it may be, let a4 be a cube ; bein 
d of equality ag. a r a. a? and inverſely a5. 


and the firſt aʒ a cube; e therefore a ſhall bet 


PROP. 3K 


I. a, a*, az, ag, aß, AG. F there be mnbmn 
I, 3, 9, 27, Bly 243, 729. how many foever in m 
+ | tinual proportion frm 
a unit (T, a, az, az, &c.) the leſs meaſureth the 
greater by ſome one of them that are amongh i 
Proportional numbers. wo | 

| 222 


5. 


= — 7 &c. Laftly becauſe 1.23 b:: a. ag. thereſo 
wu . 5 . e 
7 Po 
8 Coroll. 
Hence, If a number that meaſures any one ol 
proportional numbers be not one of the {ai 
numbers, neither ſhall the number by which 1! 


meaſures the ſaid proportional numbers, be of 


pf them. 
b PRO,. 


** 


vp; 7-0 9 


EUCLIDE's Elements 1583 
_ pROS. 20, © 


, 4, 42, 43, 44. If there be numbers hom mam 
636,216, 296. ſoever in continual proportion 

B. z. From a unit) (1, a, az, az, * 

nt whatſoever prime numbers 

eaſure the laſt a4, the e (B) ſhall alſo meaſure 
de number (a) which follows next after the unit. % 
If you ſay B does not meaſure a, a then B isa 31. 7. 
prime to a; 5 and alfo B is prime to az; c andÞ 27.7 


J conſequently to ag,” which is ſuppoled toe 26 7. 
45.1 meaſure. Vhich is at Rnd: | p RS 
cube oroll, 


1. Therefore every prime number that mea- 
ſures the laſt, does alſo meaſure all thoſe other 
numbers that precede the laſt. 

2, If any number not meaſuring that next to 
[the unit, does yet meaſure the laſt, it is a com 


nn bled gb. pe 

c 3. If the number next to the unit be a prime, 

m no other prime number ſhall meaſure the laſt. 
U th | ; A 5 3 

1 PROP. XIII. 

t, 4. az, az, aq, If from a unit be num- 


—W!, 5, 25, 125, 625. bers in continual propor- 
H- -G- - F- E- tion how many ſoever (a, 
a, az. &c.) and that af- 
ler the unit (a) a prime; then ſnail no ot her meaſure 
the greateſt number, but thoſe which are amongſt 
the ſaid proportional numbers. ; 
| It it be poſſible, let ſome other E meaſure ag, 
ria. by F. a then F ſhall be ſome other beſide a, a cor. 11.9. 
32,43, But becauſe E meafuring aq, does not mea · b f. cor. 12. 
lure a, b therefore E ſhall be a compoſed num- 9. 
ber, c and lome prime number meaſure it, a which c 33.7. * 
vgs conſequently meaſure 44. e and ſo is no other d t. aæ.—. 
han a, therefore a meaſures E. So allo may Fe 3. co:. 
e ſhewn to be a compoſed number, meaſuring 24,9. 7 85 
S's M - and | 


"ou 


7 2 n., 11 * N * 2 * f 
„0 
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meaſuring ag, and ſo that a meaſures F. Ther. Nut beca? 

f 9. ax. 7. fore ſeging EF f=aq = axaz, g ſnall a. E:: H= E b 

g 19.7. az. Conſequently, whereas a meaſures E, b like D 

h20.def.7. wiſe F ſhall equally ſmeaſure az, viz. by te, and [ 

K cor. I I. 9. lame number G. x Nor fhall G be a. or az. ther. 

fore, as before, G is a compoſed number, and: ſto D at 

meaſures it. Wherefoge being that FG f= » be er 

— az x a g ſhalla. F;; Gaz. and ſo becauſe 

meaſures F, h G ſhall equally meaſure az. vi; Wziſo be 

by the ſame number H, k which is not a. Then Eq (- 

i 23.4ef.7. fore being GH = az =. aa, I thence H. :: x, ſtall be 

m 20. def. G, and becauſe a meaſures G (as before) H= 

£ allo ſhall meaſure a, which is a prime num- 
. ber. Which i impoſſible. 


PROP. XIV. 


A If certain prime numbers 3,C, Wi cond B 
B,z. C, 3. D,s. D, do meaſure the leaſt nun 10 the 
E--F--- AA, no other prime number E l It y 
meaſure the ſame, beſides thoſt and B 
— of meaſured it at firſt. __ 
a 9, + Yo 3 5 i ut 
99% 9 Inis poſſible, let 7 be F. a then A= Ef. ate ne 
5 32.7. 5 therefore every of the prime numbers B, C,), 
meaſures one of thoſe E, F, not E, which ö 
taken to be a prime; therefore F which is e 
than it ſelf A; contrary tothe Hyp. 458. 
PROP. XV. : 
"I 2 ü contꝛ 
A, 9. B, 12. C, 16. I three numbers continual them 
D, 3. E, 4. proportional A, B, C, be th: Wi 19th 
: leaſt of all that have the ſane I ſecon 
proportion with them; any two of them added tage- 81 
ther ſpall be prime to the th ird. D :: 


4 35. 7. a Take D and E the leaſt in the proportion of leaf 
32.8, AtoB;bthenA=Dq,&bC=Eq, andB=DE B, 
| ut ing 


to D, and conſequent 
to be dem. | 


to AC. Which was to be dem. 


W 
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EUCIIDE', Elements. 


zut becauſe De is prime to E, d therefore ſhall c 2. 47. 
D + E be prime to both D and E. * therefore d 30. 7. 
DxD + Ee= Dq+DE (f A+B) is prime to 26, 7, 
E, and ſo to Cor Eq. Which was 


In like manner 


Eq (B+ 


Laſtly, becauſe B) Mime to DE, it ſhall k 8 


alſo be prime to the ſquare of it k Dq + 2 DE I 30. 7. 
+ Eq (A 22 B- CH 22 


[ wherefore the ſaid B 
hall be prime to A + B = C, I and ſo likewiſe 


PROP. XVI 


A, z. B, 5. Ca If two mumbers 4, B, be | 


| prime to one another, the ſe- 
cond B ſhall not be to any other C, as the juſt A is 


io the ſecond g. 


If you affirm A. B. B. C. then whereas A 


and B a are the leaſt in their proportion, A ba 23. 7. 
E ſhall meaſure B as many times as B does C 3b 21.7. 
but A c meaſures itſelf alſo; therefore A and B c 6. ax. 7. 


are not prime to one another. againſt the Hyp. 


PROP. XVII. 
If there be 


A,8, B, 12. C, 18. D,z7. E--- numbers how 


many ſoever in 


r e J, B, C, D, and the extremes of 
them 4, D be prime one to another, the laſt D ſhail 


19 the to any other number E, as the firſt A is tothe 
«ſecond B. 5 


* 5 A. B :: D. E. then alternately A. 
D :: B. E. therefore ſeeing A and B are tge 
leaſt in their proportion, A h ſhall meaſure a 23. 7. 
B, c and B lik 


are 


8 ve dem. e z. 2. 
) is prime f before 
A = Dq. Which was g 27. 7 


a ewiſe C, and C the follow- b 21. 7. 
ing number D, d and ſo A ſhall. meaſure c 20. def. 7. 
the laid number D. Wherefore A and D d 1. g. 7. 


* , n 7 : As i Fo 
&) : 9 ** wee 2 J 
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are not prime to one anesher. range ta Mes D a 
91, 

P R-O P. XVIII. ſo mea 

| [hereio 


A, B, 6. C, 9. mbers bei ers is i 
6 Bq, 36. A . conſi der if t The : 3 . 
be t third 2 wh * 1 
ort ional to them 
a 9. ax, 7. If A meaſure Bg by any number C, a the 
b 20. 7. AC g B. from whence h it is manifeft that 4, 
B:: B. C. Which was to be dem. 
A, 6. B, 4 Bq, 16, But if A do not meaſure ij eo ev! 
there will not be any thin e adde. 
proportional. For ſuppoſe A. B:: B. C. atin 4 Ta 


e 7. ax. 7. AC q. c and conſcquentiy®L=C. namely A GD = 
meaſures Bq. Vbich is againſt the Hypoth, ſhe, | 


PROP, IN 
A, 8. B. 12. C,18. D, 27. Three ben te =, 
BC, 216, given 4, B, C, ioen | 


I Fader if a founb hr 


portional to them D may be found. 
a 9. a. 7. If A meaſures BC by any number D, a tha 
b ax. 19.7. AD = BC; b therefore it appears t that A.B: 
C. D. which was required, | 
Bur if A do not meaſure BC, 1 there en there 
no fourth proportional be found; which mf numb 


be Hevn as in the preceding Prop. of 10 
| num 

PROP. XR, d wh 

to be 


A,. B,z. C,. More prime numbers may be guts 
D, 30. G---- than any as whatſoever if 
| prime numbers A, B ,Gfpr eee 
38.7. a Let be the leaſt which A, B, C, meaſure f 
33.7. Dei be a prime, the caſe is plain; if compoſed, 
b then ſome prime number, conceive G, mes 


{ures 
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* 


res D +1; which is none of the three A, B, | 
For if it be, leeing it c meaſures the whole c ſuppoſ. 
01, 4 and the part taken away D, e it ſhall d conſtr. 
ſo meaſure the Temaining unit. F/hich is abſurd. e 1 L. fx. 7. 


Therefore the prapounded number of prime num- 


bath 


ging ers is increaſed By D + x ; or at leaſt by G. 

— PROP. XXI 

at 4 A. BE. B.. F.. C. G.. D 20. 

el if even numbers, how many ſoever, AB, , CD, 

thin e added together, the whole AD ſpall be even. 

then a Take EB = AB, and FC = BC, and 
N CD. b it is plain that EB + FC a 6. def. 7. 


GD = Ab. c therefore AD is an even num-b 12. 7. 
der. Which was to be dem. 2 c 6. def. 7. 


PROP. XXII. 


= WY x 5 Ne: n. L. 2 
Fa 0K 3 


"Ya 1 F 


jib TP, 55 
| Tf odd numbers, how many ſoever, 4B, BC, CD, 
hen E, be added together, and their multitudes even, 


B:: WW the whole alſo AE ſhall be even, | 

| A unit being taken frem each odd number, 
cal WF there will a remain AF, BG, CH, DL, even 1 
nay WF numbers, 5 and thence the number compounded 4 7+ ef. 7. 
of them will be even, add to them the c even Þ 21+ 9. 
number made of the remaining units, and the © hyp. 
1 whole AE will thereby be even. # hich was d 21. 9. 
Te ade tons a 0 0 


PROP. 


les 


s 


„ 9 ? * 2 
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ROF. H. 
„ 8 If odd numbers, hy 
A. B. . , C. E. Dis. many ever, 4B, N 
| = (D, he added zopetln 
EY and "the multitude j 
them be odd, the whole AD ſhall be odd. _ 
For CI) one of the odd numbers being taky 
away, the number compounded of the others A 
2 22. 9. a is even. Whereto add CD — x, b the whole 
b 21. 2. AE is alſo even; wherefore the unit being, x. 
c 7. def.. ſtored, the whole AD ©c will be odd. N 


was.to be dem. 
* 


| PRO P. XXIV. 
3 If an even number AB l 
A. . B. . D. CIO. taken away from an on 
26 number AC, that which n. 

* mains BC ſhall be even. 

2 7.def. 7. For if BD (BC — 1) be odd, a BC (BD +1) 
will be even. Which was to be dem. But if you 
b hyp. ſay BD is even, becauſe AB & is even, c'thence 
c 21. 9. ADwillbeſo; a and conſequently AC (AD+1) 
will be odd, contrary to the Hypoth. therefore BC 
is even. Mich was to be dem. | s 


PROP IVC 
6: Th If from an eben munbe 
A. . D. C.- BIO. AB, an odd number AC be 
7 taken away, the remaining 
28 number CB ſball be odd. 
a 7. def. 7. For AC—1 (AD) a is even. b therefore DB 
b 24.9. is even; c and conſequently CB (DB — 1) is 
Cc 7.4&f.7.9dd. Which was to be dem. 


PK QB.  XXVL. 


* 


6 6-28 I from an odd numbo 
An C. . D. BIT. AB be taken _— an odd 
CEE number CB, that which 


remains AC Hall be even. 
For 


For Al 


ven 5 


Which w 


For 4 
poled t 
even: 
was 0 


5 
A. 7 


. R \ 
e 
4 K "ut 
* 


EUcLbE, Elumen. 1589 
For AB — 1 (AD) and CB — x (CD) a are a 7. def. 7. 
yen; h therefore AD — CD (AC) is even. b 24. 9. 


ö >. Which was to be done. | | 

the 

"2 

ak 

SA( 3 , the reſidue AC 
hole * ſhall be odd. FO, 


Mio For AB — 1 (DB) a is even, and CB is ſu 4 7. 

4 poled to be even; h therefore the reſidue bre 
even : e therefore CD -|- £ (CA) is odd. Which c 7. def.7 
| wa; to be dem. 


1 | PROP. XXVII. 


A, Fan odd number A multiplying an 
B, 4. even number B produce a number AZ, the 
+1) AB, I2. number produced AB ſhall he even. 


nce i number A taken as many times as a unit is 15. 
*1) WW contained in B an even number. 5 Therefore AB b 21. 9. 
is an even number. | 


go bol 


% nn like manner, if A be an even number, AB 
ſhall be an even number alſo. 


1 | 
I A,3. if an odd number 4 mag an 

B, 5. add number B, produce a number AB, the 

AB, 15. number produced AB (hall be odd. | 
- For AB a is compounded of the odd a 15. def. 7. 


y number B taken as often as a unit is included in 
A likewiſe an odd number. b Therefore AB is b 23. 9. 
an odd number. Vhieh was to be dem. 


Schol. 
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For AB a is compounded of the odd 2 7 7. 
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TY 2. 
B,iz (C, 4. 1. An odd number 4 e 


A, 3 an even number B, meaſures ; 


t foll 
hich 15 
neſſion, 


— 


fame by an even number C. 


29. ax. 7. For if C be aftirmed ro be odd, then becauſe/ t pro 
b 19.9. B = AC. b therefore B ſhall be odd, againſt tþ 
Hypotheſis. 3 | 
B, 15 (05 . 2. An odd number 4 meaſurn 4 
3 5 an odd number B, mesſufes th A. 1 
EE 5 by an odd number C. Ping 
42 28. 9. For if C be Iaid to be even, a then AC, 63 n! 
will be even, contrary to the Hypotheſis. © n 
B, 16 (C, ; 3. Every 544 er (4 __ C) that . 
5 »3)* meaſures an odd number B, u it 
A, 3 an hy number. 5 A by lom 
For if either A or C be affirmed to beeven,} 8 


a 28. 9. aſhall be an even number, againſt the Hypozh, d uu 


1 PRO P. Xxx. 
224 Sg XL 5 
X, 3 . 8 A, 3 Ge. . 
If an odd number A meaſure an even number 3. 

| it. ſball alſo meaſure the half of it Da 
2h . — — h Sa en number, 
4 {40 F Let + be =C. b then bo is an even number 
29. 9, Therefore let E be = C, then Be = CA da: 
c 9. ax. 7. EA e 5 f therefore EA = D; g and cc. the 
; * quently x E. Which was to be dem, 
f 7, 4x. Is PROP. XXII. — 
E 7. a. 7. A, 5. B, 8. C, 16. D--- If an odd number Abt oh 
: SF prime to auy number Bi ü 

Hall alſo be prime to the double thereef C. 

. I it be poſſible, let ſome number D meaſure A 
a 3. ſcbel. and C, a then D mealuring the odd number A dog] 
29. 9. ſhall be odd it ſelf, þ and fo ſhall meafure B te 1 
b 30. 9. half of the even number C. theref: A and B are noi g 
prime one to another. # hich is againſt the op. 
| | Corol. 


72 * 
ror 


cauſe; 
ſt th 


fury 


es th 
n 


) th 
| i 


5 


by ſome one of them. d Wherefore all are even- ,, 


| c then ſome even number D meaſures it by an 
even number E. Wwhence 2 B d A, 4= DE: e 


ern 1% * wa 8 NN VE EVE . ö — _ — —— 
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* . 9 
4 a 


. Coroll. | - 

It follows from hence that an odd number 
hich is prime to any number of double pro- 
refſion, is alſo prime to all the numbers o 


lat progreſſion. * 
PROP, XXIII. 


FP C,8. D, 16. Al numbers A, B, C, 
2 8 · ; : D, &c. in double pro- 
peſſon from the binarie ave evenly even only. 
" It is evident that all theſe numbers 1, A, B, C, 
D, a are even, and h , namely in a double pro- , gg 
nion, c and ſo every leſs meaſures the greater þ, 20. def.. 
f 9. 
even, But for that A is a prime number, e 
1 number beſides theſe ſhall meaſure any ys 5 
chem. Therefore they are evenly even only. 


| Winch was to be dem. 


PROP, XXXITL” 


4% . + of a number , the , B he 
| . ZE 


ad ſame A 1s\eventy odd only. 

Being an odd number Ba mea- , 
lures A by two an "4+ 
evenly odd. If you athrm it ro be evenly even, 


lures the even number E, g io D an even num- 
ber meaſures B an odd. Which is impoſſible, 


P R 0 . XXXIV. 5 5 
A, 24. f an even number 4 be neither doubled 
from two, nor have its half part odd, it u 
both evenly even and evenly odd. 

It is undoubtable, that A is evenly even, becauſe 
the half of it is not odd. But becaule, if A be 
divided into two equal parts, and its 9 

imo 


wherefore 2. E:: D. B. and therefore as 2 f mea- £6. def 9. 


even number, -bþ therefore B is} 6. def.7. 
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192 The ninth Book of. 
def. 7. into two equal parts and ſo on, we ſhall at lengi ble EN 
light wk ſome a odd number or upon 7 hich is P 
number two, becauſe A is not ſuppoſed to E Take 
doubled upward from two) which ſhall meaſu double 

b x ſch. zg. A by an even number, fo þ otherwiſe A it 
9. ſhould be odd, againſt the Hypoth. Therefore | 
alſo evenly odd. Which was to be dem. 


P R O Py: KEXXV, 
P . „ 
55 
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6 Shs 
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If there be numbers in continual proportion d 
many ſoever A, BG, C, DN, and the number El le 

taken from the ſecond, and KN from the laſt, e 
zo the jirſt A; as the exceſs of the ſecond Bun 
the firſt A, 2 ſhall the exceſs of the laſt D bet 

all the numbers that precede it, A, BG, C. 

From DN take NL — BG, and NH C. 
a byp. Becauſe DN. C (HN) a:: HN. BG (LN) a: 
b 17. 5. LN (BG.) A (KN.) & therefore by dividing 
c 12. 5. each, ſhall DH. HN :: HL. EN :: LK. KN. c 
d 3. a.. wherefore DK C + BG + A: LK (d BF.) KN 
. (A.) Which was to be * 
L | Coroll. 


Es 
A 


i ö 1 herefc 

e 18 5: Hence e by compounding. DN + BG + C. IM. 
; A + BG—+CG:: BG. A. g T | an 
PROP. XXXVI. 175 


1. A, 2. B, 4. G8. D, 16. 
E, 31. G, 62. H, 124. L, 248. F, 496. 
2 „„ WT 
If from a unit be taken how many numbers ſoever 
1,4,B,C,D, in double proportion continually,untilthe 
whole added together E be aprime number; and if 10 
| | whole 
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02101 E multiplying the laſt produce a miner F, that 
| the hich 1 6s ++ F ſhall 2 derfel number, 


to e Take as many numbers E, G, H, L, likewiſe 

alu double proportion continually ; then a of e- a 14. 7. 
te lity A. D :: E. L. 5 therefore AL=DE c= b rg, 7. 
re 


whence L=. Wherefore E, O, H, L. F., f., 


A. 7. 
fe in double proportion. Let G E be M, | 
nd F E = N; e then M. E:: N. E. G e 35. 9. 
+L. f But M —E. g therefore N — E Kt 3. aæ. 
+H + L. therefore FIB C= Dg 14. 5. 
E+G+ HK 4 L= E + N. Moreover be- 1 2. 4X. 1. 
zule D k meaſures DE (F) | therefore every k 7. a. 7. 
dne, I, A, B, C, ml meaſuring D, as m allo E,1 II. d. 7. 

„H, L, does meaſure F. And further, no other m 11. 9. 
umber meaſures the ſaid F. For if there do, let n 9. a. 7. 
be P, which meaſures F by Q. u therefore PQ 19. 7. 

F D. F. o therefore E. Q:: P. D. therefore 12.9. 
being A a prime number mealures D, p and ſo q | ef. 
2 P meaſures the ſame, 9q conſequently 
E does not meaſure Q. W herefore E being 14 1 31. 7. 
poſed a prime number, » it ſhall be prime to Q. ſ 2 3. 7. 

/ wheretore E and Qare the leaſt in their pro- t 21. 7. 
portion ; 7 and ſo E meaſures F as many times ur ; 7. 
as Q does D; u therefore Q is one of them A, zo 
, C. Let it be B, ſeeing then of equality B.. 79. 7. 
D: E. H:: æ and ſo 72 5.2 F=PQ. Fy I 5 
and fo alſo Q. B:: H. P. 5 therefore HP. * 

C berefore P is alſo one of them A, B, C, &c. 

egainſt the Hypotheſis. Whereéfore no other be- > 22. def. 7. 

de the foreſaid numbers meaſures F, and 2 con- 
lequently F is a perfect number. Which was to 
e demonſtrated. 


The End of the ninth Bool. 
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EUCLIDE's ELEMENT; 


mn 


Definitions. 
I. C magnitudes are the, 


which are meaſured by one and the 
A ſame meaſure. 


o ſpac 
Ihe note of commenſurability is "TL, « 


This 7 

D 4 H; that is, the line A of 8 ns i 

* commenſurable to the line B of 1; fu; Wconmen 
becauſe D a line of one foot meaſures both Mandy 
A Aand B. Aſo J 18 -4/ 50; bean V. I 
v2 meaſures both / 18 and / 5e, Fir {Wright | 


= x9 = 3. and 4 T3i= 4/ 52 War bot 


"2 5. wherefore / 18. / 50:: 3.5. _ 
S Il. ber nerd are 
ſuch, of which no common meature can be 
found. „ © 
Incommenſurahility is denoted by this mark d; het. 
as / 6TL / 15 (53) that v, / 6 is incommen Wi ate al 
ſurable to the number 5, or to a magnitude deſgui VI 
by that number; becauſe there is no common met- WM are cz 
ſure of them, as ſhall appear hereafter. - 
III. Right lines are commenſurable in pou, VI 


when the ſame ſpace does meaſure their ſquats. WW (aid | 


| | ſurab 


The X 


EUCLIDE's. Element,. 
The markof thiscommenſurahility 
s T3 as AB J. CD. i. e the 
line” AB of 6 foot is in power com- 
D menfurable to the line CD, which 
GE is 2 by y/ 20. becauſe. E the 
ſpace of one foot ſquare does as well 
meaſure ABq (36) as the reFangle 
XY (20) to which the ſquare 0 
the line CD (V 20) is equal. The 
ſame note N. ſometimes ſignifies 
commenſurable in power only. 

IV. Lines incommenſurablein 
pover are ſuch; to whoſe ſquares 
o ſpace can be found to be a common meaſure. 
This incommenſurability is denoted thus; 3 9. 


LLLLIIL. 
LLLLL 
"111109 
1 RI6LL 
1 A * A * * 

ITLLLL 


v 4/8 i. e. the numbers or lines 5, and v / 8 are in- 
commenſurable in power, becauſe their ſquares 25 
and / 8 are incommenſurable. | 


V. From which it is manifeſt, that to any 
right line given right lines infinite in multirude 
are both commenſurable and ineommenſurable ; 
ſome in length and power, others in power only. 
The right line given is called a Rational line. 

The note of which 1s ß. » 
VI. And lines commenſurable to this line, 
whether in length and Power, or in power only, 
are allo called Rational, ß. 


VII. But ſuch as are incommenſurable to it, 


are called Irrational. 
And denoted thus 5. 

VIII. Alſo the ſquare which is made of the 
laid given right line is called Rational, py. 

IX. And likewiſe ſuch figures as are commen- 
ſurable to it, are Rational, pe. 

8 But ſuch as are incommenſurable, Irratio- 
nal, pa. My 


II. And nhoſe righit lines alſo, which con- 


tain them in power, are Irrational p. 
Ns. Schol. 


W a 3 2 * 3 LS. x A, n , = _ FA », . * 
Fe SE A Ds Los e N n — * : : * * 
> 4 * * * 4 - FI Wd "it, A * 09 
g 4 * as 4 CERT, os IF Fra. Rr. "IR x e * 
* 4 , 
* 
L 


A * i bd — " 7 
5 A 9 * 9 2 1 * ä "IN 
4 n "OY r %, IR 2 ; * n p N a 
. 9 a6 N 8 - " N 
2 * > . % 


The tenth Book of 

| | Ps 281 2. A I 

| Sho. | i ande 
1 definitions may be ad a p 
k dred more clear by a reſid 


example, let. there het 
„ circle ADBP, whoſe |þ 
midiameter is CB, * 
fſeribe therein the ſides 
the ordinate figures, a 
wer | of a Hexagone BP. of 
triangle AP, of a 2 BD, of a Pentagone Fl. 
Therefore, 1 according to the 5. def. the 2 

ter CB be the Rational line given, expreſjed by ti 
number 2. 10 which the other lines BP, AP, Bl, 

acbr. 15. 4. FD, ave to be compared, then BP a = BC=1, 
b 47.1 wherefore BP is þ U. BC, according to the 6. de 
* Mo Ah 12 (for ABq (16) — BPq (4) 3 

12) therefore AB 5 N. BC. likewiſe according toil 
6. def. and APq (12) is py by the 9. def, Moreon 
BD b — / DC + BGq — 4/8; whence BD v 
Y. BC; and BDg py. Laſtly, FDq = 16 —( 
r0. (as ſhall appear £ the praxis to be delivem 
at the 10. 13s) Mall be py, according to the 10. del 
and conſequenily PD: 10 - V 20 is p, . 
cording to the 11. def. | | | 


A Poſtulate. 
That any magnitude may be ſo often multi 


plied, till it exceed any magnitude whatſoevet 
of the fame kin. 


1. A magnitude meaſuring how many mag: iſ 
nitudes ſoe ver, does ally meaſure that which 
is compoled of them. 


2.1 
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2. A magnitude meaſuring any magnitude 

hatſoe ver, does likewiſe meaſure every magni- 

de which that meaſures. . | 

3. A magnitude meaſuring a whole magnitude 
„d a part of it taken away, does alſo meaſure 

he refidue. : 


PADP 1 


der Two unequal magnitudes AB, C, being 

0,0 given, if . . AB there be taken 

\ oft away more than half (AH) and from the 

FJ. ref ue (HB) be again taken away more 

ans than half 9 and this he done continu- 

th ally, there ſhall at-length be left a certain 

, BD, X magnitude IB, leſs than the lefs of the 

* magnitudes Holt given 3 Sz | 
« & a Take C ſo often, till its multiple a poſt. 10. 


97 On DE do ſomewhat exceed AB, and there 
toth ACN be DE=FG—GE=C. Take from AB 
no more than half HA, and from the remainder HB 
D nor than half HI, and ſo continually, till rhe 
| parts AH, HI, IB, be equal in multitude to the 
vo BY pars DF, FG, GE. Now it is plain, that FE, 
r which is nor leſs than! PDE, iS greater than HB, 
. which is leſs than AB ADE. And in like 
aaunner GE, which is not lels than + FE, is 
greater than IB . HB. therefore C, or GEx- 

IB. Which was to he dem. 3 
The fame may alſo be demonſtrated, if from 
ti AB the half AH be taken away, and aga in from 

exe the reſidue HB rhe half HI, and fo forward. 


De tenth Book of 
PROP. Il. 


FD Twounequal magnitudes „ given (B 
B CD) if the leſs AB, be continually taken m 
— +T the greater CD, by an interchangeable ſub 
| ſtra#:on, and the reſique do not meaſure th 
'E magniude going before; then are the Maps 
nitudes given incommenſurable. 

Ik it be poſſible, let ſome magnitude 
E be the common meaſure. Then becauſe 
AB taken from CD, as often as it eanbe, 
leaves a magnitude FD leſs than it {elf 
ACE and FD taken from AB leaves GB, ando | 
a 1. 10. forward ; a therefore at length ſome magnitude mealu 
b hyp. GB-_E ſhall be left. therefore E þ mealuring AB, 
C 2-4%.I0.c and ſo CF, b and the whole CD, -& ſhall allo 
meaſure the reſidue FD. c conſequently alſo AG; 
d 3.ax.10,4 wherefore it ſhall likewiſe meaſure the remain. 
der GB, leſs than it ſelf. Which is abfurd. 
wo commenſurable magnitude: 
[” given AB, CD, to Gold out their ag 
common meaſure FB. 
ö IE BT Take AB from CD, and the reſidue 
1 | | F ED from AB, and FB from ED, ul 
4 ©| FB meaſure ED (which will come to 
22. 16, f I paſs at ma a becauſe by the Hyp. 


AB A. CD) FB ſhall be the magni- 
3 | 7 & | tude r 42 
| b conſtr. | For FB h meaſures ED, c and ſo allo on 
| C 2.4x.10, [CA AF; bur it meaſures it ſelf too, 4 there B — 
| d 1.4x.10, fore likewiſe AB, c and conſequently to a 
| CE, d and ſo the whole CD, Wherefore Eb 1s a 
| the common meaſure of AB, CD. If you afffim of £ 
5 G to be a common mealure- greater than thar, otte 
ez. a. Ic. then G mealuring AB and CD, e meaſuies allo the 
f 3. aa. 1c. CE and F the remainder ED, e and ſo AF; and f D. 
contequently the remainder FB, the greater wy gy 


Cool. 


leſs, Which is abſurd, 
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| Coroll,. | 

Hence, A magnitude that meaſures two mag- 

tudes, does allo meaſure their greateſt common 


meaſure. | 


PROP. Iv. 


B—————D 
Co —E—F— — 
Three commenſurable magnitudes being given A, B, 
C, to find out their 661%, dee meaſure, 
a Find out D the greateft common meaſure à 3. 10. 

of any two A, B; a allo E the greateſt common 

meaſure of D and C. therefore E is the magni- 

tude ſought for. | | 
à For it is clear, E meaſuring D and C, þ does bœonſtr. & 
meaſure the three A, B, C. Conceive another 2. ax. 10. 
magnitude F greater than that to meaſure them; 


— 2 


| c then F meaſures D, & and conſequently E the c cor. 3. 10. 


greateſt common meaſure of D, and C, the 
1 greater the leſs. Which is abſurd. 
k | Coroll. 1 | 
Hence alſo it appears, that if a magnitude 
ue meaſure three magnitudes, it ſhall likewiſe mea- 
il ſure their greateſt common meaſure. 


to 6 

Pp | P R O P. | V. 

1. 8 | 
A —— D. 4. Commenſurablemag- 
—— F. 1. nitudes 4, B, have 
B5—ͤ— — E. 3. ſuch proportion one 


to another, as number hath to number. 

a C beiug found the greateſt common meaſure a 3. 10. 
of A,B; as often as C is contained in A and E, ſo 
often is x contained in the numbers Dand E; 6 b17.def.7. 
therefore C. A „1. D; wherefore inverſely A. :: 
D. 1. b but likewiſe C. B:: f. E. c therefore of e- 
quality A. B P. K : N. N. V. M. to he dem. 


N 4 PROF, 


* 


— 
» 


* 


f 20. def. 7. V therefore A L B. Which was to be dem. 
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PROP, VI. N 
EZ 1 two ma 1110 
A — — 2 C, 4. A, B, have KA 


B D, 3. portion one to auotly 
e number C ha 

numberD,thoſe magnitudes A,Bſhall be commenſurall. 

a ſch. 10.6. What part 1 is of the number C, à thãt let 
b conſer. be of A. Therefote becauſe E.A b::1.C. and AB 
c hyp, c:: C,D. d therefore of equality ſhall E. B: 1,D, 
d 21. 5. Wherefore ſeeing 1 e meaſures the number D, 


e 5. ac. 7. likewiſe E meaſures B; but it g alſo meaſures l. 


county. 


. ia. PROP. . 


A — — I9ncommenſurable mani 
8 — — tudes» A, B, have not that 
| 3 proportion one to andthe, 
8 which number has to numler. 
a 6. 10. If you affirm A. B:: N. N. à then A NH. 
againſt the Hypotheſis. | | Ys 


A — If two magnitudes A, B. hure 
B —— — not that proportion one to aro- 


ther, which number has to nun- 
ber, thoſe magnitudes are incommenſurable. 
2 5.10, Conceive AQ Ba then A. B:: N. N. con- 
; trary to the Hypotheſis. | 


PROP. Ik 
A —— The ſquares deſcribed of 1g)! 
Bo mn lines commenſurable in length, 
E. 4. have that proportion one to dno- 
F., ther, that a [quite number has 


Wh have that pro- 


20 faunienuiler, And ſquares, w 
| portion 


ſurable in length, But ſuch ſquares as are made of 


* 9 Ern 18 . 2 N N + * " a * - 3 
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e 2 NEE AA TS 716 * 8 3 e W 1 * ET V0 W * n * * — 
F bg > * $7 \ oaths ag es ts £15" 3 N * 9 N ee e * ain 40 þ 
* > 2 , * 2 , l c 9 9 4 
. EF 9 een eme 
=_ 
. 

N 1 
«7 W 
4 


EUCLIDE's Elewints. 


rtion one to another, that a ſquare number has to 
1 ſquare number, ſhall alſo have their fides commen- 


right lines incommenſurable i in length, have not that 
e, one to another, mhich a ſquare number 
1 to a ſquire number. And ſquares which have 
wt ſuch proportion one to another at a ſquare num- 
her has to a ſquare number, bave not their fic des I 
* nſurable in length, = 
P. A. TIL B. 1 ſay e 
for SA Banünber 3 number F. therefore 


E a 5. IO. 


en, Eg. Fqu QQ. ich nas be dem. o ſg 5. 
Fanta 1 5170 :Q.Q. Ifay ANB. For g fr. 85 


twice (fe Ne =" £9, = ie. 2 there- f by 6. 


108 B:: E. b: N. A k wherefore Ara BF 77 = - 
Which was to 2 0 dem... 5 1 ſch. 23. 5. 


3. Hyp. A C. 1 deny that Aq. Bq-- Q.Q 
For ſuppoſe Ag. Bq 1 N Fs then A H. B, a * 2 
is ſhewn before, againſt 7 be 
4 Hyp. Not Aq. Bd. Q. 2 Lſay that AN.. 
B, For conceive A 12 B. then * Bq :: . Q. 
as: above, againſt the Hp. 


Coroll. 


Lines TL are allo but not on the con · 
trary. And lines IL are not i J. but 
PE. are alſo i, > 9 


? * 1 
. 
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OO KQ FP 
325 5 If for magnitudes be proportional (. 


D) and the firſt C be comments. 14— 

4 rable to the ſecond A, the third B. hal 
[ | - | commenſurable to the fourth D. Anti WD — 
| the firſt C be incommenſurable to the |. 


1 | cond 4, alſo the third B fhall be incon. 

CAB Dmnenſurable 4 the fourth D. 1. Ta 
a 5. 10. If C N.. A, a then C. A:: N. NB:: B. D.; 
b 6. 10. therefore B N. D. But if t. A, © then fhul 
c 7.10, not C. Ar N. N:: B. D. d wherefore B A 


| d 8. 10. Which was to be dem. 2. 0 
| To find out two plane numbers, not having the n therefo 


portion which a ſquare number hath to.a ſquare, 

Any two plane numbers not like wall ſatis 

this Lemma, as thoſe numbers which ha ve luper- 
particular, ſuperbipartient, or double propor. 
tion; or any two prime numbers, See ſch. 23. 8. 


. . —— — — Bw 4 
” 


| Lemma 2. 


1—1— 


L—— KR 


| To find out a line HR, to which a right line gin 

RM hath the proportion of two numbers given J. 0 

a ſch. o. 6. a Divide KM into as many equal parts s ud 

there are units in the number B. and let a AB 

bz. 1. many of theſe, as there are units in the number WF was 7 
C, b make the right. line HR, it is manifeſ 

that KM. HR: B. C. H 

Lemma z. nigh 

To find out a line D, to the ſquare of which, is WM aaot 

402. lem. 10. 141916 of a right line given Ki hath the proportion WW com 


10. of two numbers given B, C. to0 
b 3.6. Allow B. Ca.: KM. HR. and between KM one 
c 20.6, and HR, b find a mean proportional D. There- WM is1: 
d conſtr, fore KMq. Dq c :: KM, HR der B. oy 105 ſur; 


1 0 


enſu. 
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1 ——Þzo. To ind two right lines 
2 — C, 16. incommenſurable to a 1ight 
— line 8 A. one D in 
length only, the other E in 
| PoͤꝛQqjwer alſo. 
1. Take the numbers B, C, a fo that there a 1. lem. 10. 
de not B. C :: QQ, b and let B. Cr Aq. Da. c to. 
j is plain that A rl. D. But Aq d rl. Pg. Pz. en. re. 
Fhicb was to be done. | 10. 
2. J Make A. E:: E. D. I ſay N For A. c 9. 10. 
De Aq. Eq. therefore ſince AT: D, as before: Fd 6. ro. 


therefore Aq N Eq. Which was to be done. d 13.6. 
7 © 20. 6. 
1 0. 10. 


| " 
i 


1 Magnitudes (A, B) commenſurable to the 
ſame magnitude C, are alſo commenſurable 
| | | one to the other. | ; 
| BecauſeA HN C, and C B, a let A. a 5. 10. 
Dis. N. NS DiE, znd C. 
. de; Br N. N.: F. G. h take b 4.8. 
1 | H,5.1,4.K,6. three numbers H, I, K, the 
A 


B Cleaſt = in the proportions of D to E, 
and F to G. Now becauſe A.C c D. E ce H. I, c conſtr. 
and C. BS F. G;: I. K. d therefore of equality d 22. 3. 
A. B:: H. K :: N. N. t therefore A NH. B. Which e G. 10. 
was to he dem. = IN 15 

Schol. g 


Hence, Every right line commenfurable to a 
national line is allo it ſelf rational. And all 12. fc. and 
right lines rational are commenſurable to one def. c. 
another, at leaſt in power. Alſo, every ſpace 
commenſurable to a rational ſpace is rational 
too: and all rational ſpaces are. commenſurable def. 9. 
one to another. But magnitudes wherect one | 
is rational, the other irrational, are incominen- def. 7. & 
lurable amongſt themſelves, 0. 

Fur 2 - - 
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PROP. XIII. 


A a= Tf there be two magnitude: 4 
© B, and one of them commenſy. 
B — Yable to a third C, but the oh 


| B incommenſurable, thoſe map. 14— 
| nitudes A, B are incommenſurable. lh, D 
a hyp. ConceiveB N. A. then being C a NI. A, x 


b xz, 10. therefore C N. B, n Hyp. 1 
PROP. IW. Wn 
: if there be two magnitudes commenſurdl: Mi” 50 in 
| A,B; and one of them A incommenſurable y * Bl 
| any other magnitude C, the other alſo B al 10 
1 a byp. ; be incommenſurable to the ſame C. © 
b 12, 10. | 'F Imagine B C. then for that Aa AC, þ 
| | B, b therefore A K. C, againſt the Hy, (BC) , 
f ABC PROP xv h TC a 10 be de 
8 Hen 

A — F four right lines be 
B —— ** 45 F.C. DJ in wo 
1 the firſt A be in power more bin 


than the 2 B by the ſquare 
; f a vight line commenſurable 
zo it ſelf in length, then alſo the third C Hall be 
more in power than the fourth D by the ſquares: * 
| right line commenſurable to it ſelf in length, But if Wl =— 
| the firſt A be more in power than the e B bythe 
| |  ſquarg of a right line incommenſurable to it [elf in D 
length, then Fat the third C be more in power than , 
| the fourth I) by the ſquare of a right line incommen- oy 
| ſurable to it ſelf in length. * "" x 
| a byp. For becauſe A. B a:: C. D. b therefore Ag. = 10 
i b 22. 6. Cq. Dq. c ther fore by divifion Aq Bq. Bq:: Cg . 
17.5. —Dq Dq. dwherefore /: Aq—Bq. B:: ,/: Cq- * 
d 22.6. Dq. D. e and lo inverlely B. / Aq Bq-: Ny 
e CY. 4. 5. Dy. F therefore of equality A. /: Aq Bd. C. 3 
F 22. 5. V Cq- Dq. conſequently if A H, or H. y/ AG 6 


& 


enſy. 
| other 
Mag. 


(BC) and confequently AB N. BC. 


* + * 
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-Bq. g then likewiſe C N., or H. /: Ca g 10. ICs 


Dgq. Which was to be dem. 
P'R O P. XVI. 


— . If two magnitudes 
5 oy commenſurable AB, BC, 


be N the whole 
> magnitude AC ſhall be 
commenſurable to each of the parts AB, BC. And if 
the whole magnitude AC be commenſurable to either 
of the parts AB, or BC, thoſe two magnitudes given 
at firſt AB, BC, ſhall be commenſurable. . 
1. Hyp. a Let D be the common meaſure of 2 3. 10. 
AB, BC; 5 ſo D meaſures AC. and therefore b f. ax. ro. 
ACTL AB, and BC. Which was to be dem. Ci. def. to. 
2. Hyp. a Let D be the common meaſure of d 3. aæ. 10. 
AC, AB. d therefore D meaſures AC AB 
Which was 


to be dem. 


On  Ooroll, 5 
Hence it follows, if a whole magnitude com- 
poled of two, be commenſurable to any one of 
them, the ſame ſhall be commenſurable to the 
other alſo. 


PROP. XVI. 


A 3 If two incommenſurable 
To magnitudes AB, BC, be com- 
DÞ —— poſed, the whole magnitude 

alſo AC ſhall be incommen- 


ſurable to either of the two parts AB, BC. And if 
the whole magnitude AC he incommenſurable to one 
1 them AB, the magnitudes firſt given AB, BC, 

all be incommenſurable. 4 

1. Hyp. If it can be, let D be the common 
meaſure of AC, AB. a therefore D meaſures AC a vdr. 10. 
—AB (BC) 2 and therefore ao AB TI. BC, h f. jef xo, 
gainſt the Hypoth, 

2. Hyp, 
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2 16. 10. 2+ Hyp. Conceive AB N. BC. c therefore Ac 
. AB, againſt the Hyp. 

, | Coroll. | 

Hence alſo, If one magnitude, compoſed 9 
two, be incommenſurable to any one of them, 
the ſame allo ſhall be incommenſurable to the 
other. 9 | 


PROP. XVIII. 


; E. If theve be tw A 
nunequal right ling E 
6 AB, GK and upon 4 
0 the greater Anti 
| parallelogram 403 {MW Aude 7 


rahle i 
| tower 71 
195 1 
length, 
than : 


— - - equal to the found 
A o ſe of a 2 
& * made of the leſs li 
| X GK, and wanting in 
Ngure by a ſquare, he applied, and divide the ſaid 4B 
into parts commenſurable in length AD, DB; tler 
ſhall the greater line AB be more in power than the 
leſs GK by the ſquare of a right line FD commenſu- 
zable in length to the greater, And if the greater 
AB be in power more than the leſs GK by the ſquare 
of the right line FD commenſurable unto it 100 in 
length, and a parallelogram ADB equal to the fourth 
part of the ſquare made of the leſs line GK, au 
wanting in figure by a ſquare, be applied to the 
greater AB, then ſhall it divide the ſame into pan 
a 10. 1. AD, DB commenſu able in length. 
b 28. 6. a Divide GK equally in H, and 5 make the 
e8.2, rectangle ADB Ghq. Cutoff AF DB. thenis 
dconſtr. & ABqe = 4 ADB d(4GHqorGKaq) + FD. Nou 
4. 2. in the firſt place, ii AD . DB. then ſhall AB « 
e 16. 10. H. BD e N 2 DBF (AF DB, or AB-FD)» 
g cor. 16. therefore AB A. FD. Which was to be dem. But 
10. ſecondly, it AB r. FD, b then ſhall AB © AB 
K 12.10, — FD (2 DB) K thetefo:e AB DB. I where- 
116. 10. fore ADTEDB. Which was to be dem. 


P ROP. 


F 
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PROP. XIX. 


If there be two 
right lines unequal 
AB, way 1 to = 

eater A be appli- 
| 22 a . 

ADB equal to the 

3 | B fourth Fort of 4 

— — , ſquare made upon 

9 | F N 1 the wh GN , ang 
ginting in figure by a ſquare, and alſo thus applied 
dwvide kde ſaid AB 1 AD, Db pools to S 
rahle in length; the greater line AB ſhall be in 
over more than the leſs GX by the {fore of the 
night line FD incommenſurable to the greater in 
*in 5 875 if the greatey line AB be more in power 
' 4 Wi than the leſs GK by the ſquare of a right line FD 
then WW incommenſurable unto it jalf in length, and f alſo 
1the on the greater AB be applied a parallelogram 
1/u- DB equal to the fourth part of the ſquare of the 
ater % GK and wanting in 1 by a ſquare, then 
ware all it divide the ſaid greater line AB into parts 
in -ncommenſurable in length AD, DB. 
ut: WW Suppoſe all the ſame that was done and ſaid 
ain the prec. Prop. Therefore firſt, If AD TL 
h DB, « then ſhall AB N. DB.) Wherefore AB a 17. 10. 
iis Wa = 2 DB (AB — FD) © therefore AB N. FD b 13. 10. 

Which was to be dem. | e cor. 17. 
the Secondly, IF AB N. FD, then AB N. AB=— 10. 
ni D DB:) 4 wherefore AB 55. DB, e and con- d x3. 10. 
ow Wl "quently AD N. DB. hich was to be dem. e 17. 1. 


h 


* 


* — . s 4 
. Ee 8 2 3 8 n 
4 BE ve, » 2 7 a * ho * 
4 g 


PW 
aha. an 88 9 2 
A - 
7 1 
Bun : — — 


PROP. I. In m 
A A rectangle BD comp, and DC 


hended under right lines I 23 v 
CD, rational and conmnenſ. | 
rable in\fgngth, according y 


| one of foreſaid ways 
9 — DPational. | 1 
. n Let A be given 5, aj * 
a 46. 1. a the ſquare BE de*cribed upon BC. Becauſe | 


b x.6. CE (BC) b :: BD. BE, and DC c © BC, 
c hyp. therefore ſhall the rectangle BD be N ſquy 
d 10. 10. BE. wherefore ſeeing the lquare BE e "TL bg 

e by: and ſhall alſo BD be N. Ay: and fo the re&angs 

9 def. 10. BD is py. dich was to be. dem. 

F 12. 12. Note, There are three kinds of lines ratind 
commenſurable one to another. For either, of im 
lines rational e e in length one id ih 
other, one is equal to the rational line propounded, y 
neither of them is equal to it, notwithſtanding) 
of them are commenſurable to it in length; or , 
both; of them are commenſurable to the rational in 
given only.in power. And theſe are the ways wh) 
the preſent T heorem ſpeaks of. hee? 

In numbers, let there be BC / 8 (2% 2 "a 


line HH, 
Cs ing 
Let 
DA d 
AC, C 
be D. 
 theref 


CD 18 (3% 2) then ſhall the reQangle 
v/ 144 = 12. *g 
"PROF, XX. 


E » F Faint re, vier 
3 1 DB be applien to a 1. Th 
1 1 e de Tigge 24 make ieftar 
3 1 breadth on. 
F —— 1 rational, and rcomm 
a 1. 6. K „„ * rable in length to thit Ev 
b hyp. line DC, whereto DB is applied. | two 1 


c /ch.12., Let & be propounded p, and the ſquare DA WW powe 
10. deſcribed on BC. becauſe BD. DA :: 4 BC. CA; Wight 
d ro. ro. and BD, DA 5 are pe c and ſo N. dtherefoe Wh may 
e ſch, 12. BC H. CA. but CD (CA) is f. e therefore BC JW cow 
10. is ß. Which was to be dem. | 
| 9 


- E te 9 n 9 
N 3 R een 4, BRI W, \ 
. — _— 8 N 125” i $5. 4 r WA dag * 5 
«ES 2 a” Kei a *. 9 9 * e * * v 
WA Ex . : 5 * * R N * * 7 * * : L * pb. p « 9 2 
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In numbers, let there be rectangle DB. iz, 
and DC, / 8. then ſhall CB, / 18. but / 18 


* . and / 8 = 2X1 2. 

0 Lemma: | 

Ns. 4 -—— To find out two right lines ratio- 
3 — nal commenſurable only in power. ; 

as I Let A be propountied 5. 4a tr, ro; 
ae B i A, a and C NY. B. it is clear that b ch. 13, , 
1 B and C are the lines required. | to. | 
» PROP. XXII. 

7 K | A rectangle DB compre- 

* E 3 bended under right lines 


rational DC, CB, commen- 
ſurable in power only, is 
| BGH irrational: aids the right 
lime H, which containeth that teFangle in power 
I inmational, and called a Medial line. - . 
Let G be the propounded ip, and the ſquare 
DA deſcribed on DC, and let Hq DB. Becauſe , 
AC. CB a = DA; DB. band AC TL CB, c ſhall a f. 6. 
be DA ©. DB (Hq,) d bur Gd N. DA. eb yp. 
therefore Hq N. Gy. f wherefore H is p. Mich c 10. 10. 
was to be dem. and let it be called a Medial line, d Byp. and 
becauſe AC, H:: H. CB. | | 9 3. def. to: 
ln numbers, let there be DC, 3. and CB, / 6: e 13. 10. 
then ſhall the rectangle be DB (Hq) / 54. f 11. 10. 
wherefore H is v / 54. | | 
4 The note of a medial line is u, of a medial 
1 reftangle wy, of more together wa: 


4 | Schol: 
at Every rectangle that can be contained undet 
two right lines rational commenſurable only ih 
A WW power, is medial, altho' it becontained under two 
1; Wight lines irrational: and every medial rectangle 
Ne ny be contained under two right lines rational, 
30 WH commenſurable only in gen as for . | 
| 2 


1a Lee 


* 


7 
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the / 24 is jy, becauſe it is contained under, „F 
3, and * 8, which are þ, .. altho? it may be 


contained under v / 6, and v / 96 irfationh, (41, an, 
for / 24 =vy/ $76=v4/6xvy/ 96. | Ob. 
? "os commen 
PROP. XXIII. regent 
ym A TI the vectangle Il 
, Ee made of a medial li U 
5 4, be applied on a u. 4 
| tional line BC, it makes able 
| the Frogs CD rats 
nal,an Incommentſu 5 
B 0 ble in length to 5 In : 
BC, whereunto the reckangle BD 1s apps 0 
a ſch, 12. Becauſe A 3 is A, 4 therefore ſhall Ag be equal 7, 
10. to ſome rectan ole (E6) contained under To and 25 
b f. ax. I. FG þ Y.. b 7 4 e BD EG. c whence N. I 
314.6. EF:: FG. CD. 2 therefore BCq.EFq:: FOgC Will +; | 
d 22.6. BurBCg and EFq e are pa, f and ſo 2. there E 


e byp. fore FGa "3.0 ., Wherefore being FG is, 
fſch.iz. 5 therefoie CD ſhall be 5. Moreover, becaule 
T0.  FF.FGk: EFq. EG (B 9 for that EF TL I, 
f 10. 10. e ſhall EFq 55 85. BD. But EFq m N. C Dq. 

ſch. 12. therefore the rectan ngle BD NH. CDq. When: 
x0. being CDq. BD o: CD. BC. p ſhall TD be d. 
K 1. 6. BC. therefore, &c. $ 


1 x0. 10. 
m ſch. 12. PROP. XXIV. ; 
10. | ky 
n T3. 10. 1  4right line Bow | 
0 I. 6. T A re rage to 4 u. 
P IO. I, dial line A is alſo © 
3 88 niedial line. 
Upon CD þ 4 
211. 6. — — make the re&angle 


1 E CE Aq; d and the 


C _ rectangle CF —Bq. Becauſe Aq (CHis wy, band 
d 1. 6. CD p. e therefore ſhallthe lin E bep N. 
e byp. GD. But for that CE. CF d:: ED. DF „and CE = 


EU is Elements. 211 


er, f therefore ED N DF. g therefore DF is f 10. 10. 
2 CD. h whener the 1ectangle CF (BJ) is g 12. and 
u, and fo B is . Which was to be dem. I 3. 10. 

Obſ. That the note N. for the moſt part ſignifies h 22. 10. 
r fre in power only, as in this and the pre- 
dent demonſtrations, &c. 5 3 


coll 
Hereby it is manifeſt that a ſpace cominenſu- 
table to a medial ſpace, is alſo medial. 


Lemma. 


A———— To ind out two. right lines medial 
3.— 4, B, commenſurable in length, and 
3 atfo two, 4, C, comme nſurable on- 
Let A be any u, 5 take B TI. A, and c C a lem. 22. 
TA. 4 it appears to be done. 40ł and 
Fr. N h lem. ro. 
" 10. 


D E A4Aretangle DB contained um c lem. 10. 


dier DC, CB medial right lines to. 

: commenſurable in lene's, is me- dconſtr. & 
dial. 8 71 24. 10. 
VU pon DC deſcribe the ſquare 
A DA. Being AC (DC.) CBa::a 1. 6. 


— 
ry » 


DA. DB. and DC tx CB; & ſhall DA Tx DB. b 10. 10. 
c therefore DB is wy, Which wds to be dem, 24. 16. 
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F 20.10, ſo GH, HK. KM alſo =; & thence HKq=GH 


112. 10. be dem. 
m 20. 10. Lemma. 


PROP. XXVI. 
nn 
| at 

1 


C 


| . 
EH KU 
A redangle AC comprehended under medial nl 
| lines AB, BC commenſurable only in power, is eiths 

rational or medial. | 2 
2 46. 1. Upon the lines AB, BC, a deſeribe the ſquares 
AD, CE; and upen FG þ make „ 


= * * 'J — 
— — — — — 


Ts, 8; 


b cor. 16.6. AD, b and IK=AC.b and LMC 

Ihe ſquares AD, CE, chat is, the rectangles 
c hyp. & FH, LM, c are wa and N.. therefore GHAM 
24-10, having the ſame proportion d arep, e and u. 
d 23. 10. f therefore GH x k is ö. But becauſe AD, 
e 10. 10. AC, CE. that is, FH, IK, LM, g are =; þ and 


Lan Gp KM. I therefore HK is f or N, or If 
1. 6. (GFg if TL, m then the rectangle IK or AC is 
K 17.6. py. but if 9, 1 then AC is . Which wa: i 


n 22. 10. FTF AandtEk 

* 7 7517 

— wv ; 7 
2 byp. and Eq, 44 Eg, 42 Eg a TL. And ſecondly Aq. Nd, 
10. 10. Ag 4 q -E TI AE and 2 E. For A-E6: 
b 1. 6. Aq. AE b:: AE. Eq. therefore ſeeing A c HE, 
c hyp. 4 ſhall Aq N. AE, e and 2 AE. allo Eq d u. 
d 10. 10. AE, e and 2 AE. wherefore becauſe Aq - Eq N. 


e 14. 10. Aq ard Eqs and Aq Eq NH. Aq and Eq. f 
f 14. 10. therelore ſhall Aq + Eq. fand Aq — Eq be A. 


AE, and 2 AE. 1 
. 6 


bt 


1 


S EA 


E As 


EUCII DE,, Elements MW 
ies alſo thirdly, Ag _ 04 + . Aq=Eq 


e ATE 14. 16. 
4 and Ag -- * Ab A 44 17. 10. 
-2 AE. 5 (Q. A —E:) heor. 7.1 2. 
PR 0 P. XXVII. | 
A medial redangle 
AB exceedeth not a me- 
8 2 dial recta 1 AC by a 5 
— rational recangle DB. 


Upon EF a make 16.6. 
EG = AB, gand EH = 
AC. The anger 
K AB, AC, i. e. EG, EH, bb hyp. 
1 are we: 8 therefore FG c2 3. 10. 
and FH are 5 1 12 Whence; if K, 4 i. e. DB d 3. aæ. r. 
be y. e FH ſhall HG be © HK ; F wherefore e 21. 10. 
HG N FH. g and conſe quently F q TL FHq. f 13. 10. 
zu FH is 3. b therefore 3 is FG p. but FG wasg lem. 16. 
j before. Which is contradidtory, 

b th. I2. 


Schol. 10. 


E I, by rational retangle AE 
OY exceeds a rational reFangle AD 
by a rational rectangle C 


'B For AE a u. AD. b there- a p. 
fore AE . CE. c wherefore by cor. 16. 
CE is py. Which, &c. 
2. 7 rational rectangle A te. [ch, It 
i= with a rational rectangle 10. 
* makes a rational reckangle 
195 ADa TL AF. b where-a ſcb, 11. 
fore AF tl. AD and CF, c 10. 
ud lo AF i bs fr, Which was to be dem. d 16. r1, 
e ſeb. ta. 
O; t RO F. ic. 


4 . 3 e * Fe 232 8 N N 

K 3 D . Io - ns N 2 "IEP W, 2 ; 2 r 

3 8 5 | 1 _ 3 * 2 8 22 * 1 A = 2 * . » N * 2 =o - 5 
N j K , 


L es 4 W n 24 =- * * * 
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T0 find out medial lines (C and D) 
which contain a ratwnal redangle CO. 

| a Take A and B 5 . b make AC: 
a lem. 21. | C. B. c and A. B:. C. D. I ſay the thing 
Ic 
b 13.6. | | | : whence C is n. but being that A. By 
C 12. 6. e. D. f therefore C . D. g andeon. 
d 12. to. A C B Dliequently D is . Moreover by inver. 
e conſtr. ſion A. C:: B. D. i.e. C. B:: B. D. h there. 
f 10, 10. fore Bq CD. But Bq is py. b therefore CD isj, 
p 14. 10. Which wag to be done. 


required is done. For AB (Cq d is u 


* 


17. 6. In numbers, let A be / 2; and B 6. then 
k ſch. 12. fore C is v / 12. make / 2. / 6: : U 12. U. 
To, or v 4. 5% 6 v 12. D. then ſnall D be v/ 

1g. but v IZ Y N 108 —v/4/ 1296 2 . 
— 6. therefore CD is 6. likewiſe C. D 1. 
3. wheretore C . D. | | 


: PROP. XXIX. 
o find out medial right lines con- 
menſurable in power only, D and Een. 
| | taining a medial rectangle DE. 
34 | 
[1 


a lem. 21. | a Take A,B, C, þ N. make Al 

18. | 5. D. B. c and B. C:D.E. 1 ky 

b 13. 6. | the thing deſired is performed. 
12. 6. For AB d = Dq. and AB e is a, 


d 17. 6. ADB C Etherefore D is ; and B f H. 
© 36.305 :- g g whence D NY. BF. therefore þ E 
f conſtr.& H. Moreover B, C f :: D. E. and by inverſions. 
8 10. 10. D::C.E. i. e. D.A::C.E, I therefore DE” 
U 24, 10. AC. But AC wm is yy. there fore DE is . Which 

kconſtr. & was to be done. | . num 
Cor. 4. 5+» In numbers, let A be 20. and B, / 200,andC, W 
116.6, / 80. Therefore D is / 82000; andE ny num 
m 22. 6 12800. Therefore DE N 1024200000 = Bi aq 

' 330009, and D. E:: „ 10. 2, wherefore D + E. Qio1 


Schol. 


8 - 3 * * 
* R þ 9% 2 284 hit Ty 
"wy * * * N Ly 31 WL AFC" , 
” 9 N * 7 


EUCLIDE's Elements. 
4 Schol. 1 < 


8 To find out plane numbers, like 
54. D, 8. or 3 1 . 
24. 5 AKe any 8 numders 
s proportional A. B :: C. D. it 
46. C, 5. is manifeſt that AB and CD 
55,4 P, 8. are like plane numbers. And 
45,24. CD, 40. You may find out as many un- 
like plane numbers, as you 
pleaſe, by help of Schol. 27. 8. 


" Lemma, 


x . 
- 
” 
* 


4˖ͤ ö D .B 

To find out two ſquare numbers (DEq and 52 7 | 
C/o 45 755 number compoſed of chew (CEg) 
7 ſquare alſo. _ 
; Take AD, DB like plane numbers (of which 
er both be equal, or both odd) viz. AD, 24. 

| and DB, 6. The total of theſe (AB) is 30; the 

0 difference (FD) 18 half of which (CD) is 9. : 
| 2 Now the like plane numbers AD, DB, have a 18. 8. 
2 one mean number proportional, namely DE. 
_ Wh ficrefore it is evident that every of thoſe num- 


* 


, bers CE, CD, DE, are rational, and by conſe- 
quence CEq (b CDq A DEq) is the ſquare b 47. 1. 
o number required. , | 
„ Whereby it will be eaſy to find out two ſquare 
* numbers, the exceſs of which is a ſquare or not 
" a ſquare number, namely by the ſame conſtzu- 
ction c ſhall CE — CDq be = I)Eq. ec 
But if AD, DB be plane numbers unlike, the 
8 Q 4 medial 


3. dx, v 


* * n D 
8 l 6 3 
0 K K * * 7 8 * * * r 
N — „ _ - "+. 4; vated . 8 * 7 * Ls | : 
* 9 5 9 — I / 
= * W . 4 - 
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medial proportional line (DE) fhall not be: 
rational number, and ſp neither ſhall the excel 


(DEq) of the ſquare numbers, CEq, CDq, be: 
quale number. * ; 


Lemma 2. 


2. To fn out two ſuch ſquare numbers B, C, 1 
the number compounded f them D is not ſquay, 
' Alſo to divide a ſquare number A into two nun; 
3, C, not oh | 
9 „3. B, 9. C, 36. D. 45. 
1. Take any ſquare number B, and let C 
be = 4 B, and D = B- C. I ſay the matter is 
done. | | 
For B is Q. by the conſtr. likewiſe becauſe 
4 24. 8. B. C. 1.4 :: Q. Q. a therefore C alſo ſhall be 
| ſquare number. But becauſe B + C. (D) C; 
b car. 2 4.8, 5. 4 :: not Q. Q. 3 therefate ſhall not D be: 
ſquare number. Which was to he done. 
A, 36. Bp24- Gy . Bede Bale: 
2. Let A be ſome ſquare number. Take U, E, 
plane numbers alike, and ler D be E=. 
make D. E:: A. B. and D. F. A. C. I fay the 
thing required is done. . 
| For becauſe D. E+ F., A. B- C. and D= 
214.5, E= F. a therefore-ſhall A B+C. Now ſup- 
br to be ſquare, b then A and B, c and con- 
e 26. 8. leguently D. and E are like plane numbers 
hs Which is contrary to the | 


P- | 
The ſame abſurdity will tollow if C be ſuppo- 
ſed a ſquare number. Thetęfote, & e. 


PROP, un 


Wm , ,, 14 77 


| P RO P. XXX. A þ WA 
To find out two ſuch ratio- 
nal right lines 4B, AF, com- 
menſurable only in power, as 
the greater AB ſhall be in 
by th more than the leſs AF 


the ſquare of a right line 
F commenſuzable 2 length 


* 


* 


0 C. E. D 


ö : to the 1 5 
Fey Let AB be the line given p., a Take the ſquare a . le 
en CD, CE, fo that CD—CE (ED) be vet ac. ro. 


bad let there be CD. ED: ABq. AFq. In b 3. lem. 


0 WW: circle deſcribed upon the diameter AB c draw 10. 10. 
is WY AF, and alſo BF. Then I ſay AB, AF, are the c 1. 4. 

lines = 2 <4 BE 
ile ForA 


„ hecuſe CD is Q: and ED not Q g therefore ſhall 10. 
: Abe xl AF. Moreover by realon of the h right g 9. 10. 
ugle AFB, is ABq & = AFq+- BEg; therefore? 3. 
ſeeing AB. AFA: CD.ED. by converſion of pro- K 47.1. 
nien ſhall ABaBEq CD. CE: Q. Q, !there-j 9. 10. 
e AN BY. © Whigh was to be done. 3 
In numbers, let there be AB, 6; CD, 9; CE, 43 
wherefore ED, 5. Make 9. 5. 36. (Q:6) AFq. then 
- AT ſhall be 20. and conſequently AF ,/ 2o.there- 
„ fore g 36 20 g= 16. wherefore BF is 4. 
| 
. 


Io fins out mo rational line: 
F AB, AFcommenſurable only in 
power, ſothat the greater 4 
Hall be in power more than the 

n eſs AF ” "the ſquare of a 

* right line BEmncommenſurable 
in length to ee 
Let AB be the line given þ. a Take the ſquare a 2. lem, 
0 numbers CE, EP, ſo that CD CE = ED be i9. 10. 

not Q. and in the reſt follow the couſtruction _— 

the preced. Prop. I ſay then the thing required 


is done. 5 
or 


E E * D 


EUCLIDE's Elewints. _ 


q-AFq d CD.ED. e therefore ABqTa e 6.10. 
Ag. but AB is f. f therefore AF is alſo p. But f ſch. 12. 


Warm "FR 


A 30. 10. 
b 13. 6. 
e 12. 6. 
d conſtr. 
e 22. 10. 
f 17. 6. 
10. 10. 
H 24. 10. 
k 17. 6. 
1 15. 10. 


42 —— c nd out two media 
lines 


a right line commenſurable in length to rhe erdath 


' b therefore Dis likewiſe . Furthermore, tere. 


| W n r 
K - * . 1 x * WP. + 33 * 
* NI, A * * 


* 
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r, as above, AB, AF, are alſo A 
e CD. ED | therefore 8 85 is not () 6 


AB. BF b ſhall be a, Vhich was to A bh, 
In numbers, let there be AB, 5. 
— 36. ED=9. Make 45.9::25 Gre 40 
therefore AP = „ 5. conſequently 14 0 
25 '= 20. wherefore BF = 20 
0 at. 


B — — —. D, commenſuabl 
69—— — only 1 in power, compre ben. 
D —— — in 4 rational reckan 
CD, ſo that the greit 
Che more in power than the leſſer D by the ſq Leith 


_ a Take A and Bp ay foas / Aq q u. 
A. b and make A. C5 C. B. 3 B: 00 
I fay the thing is done. | 

For becaule A and d Bare p N.. e therefor 
ſhall C (f / AB) be . g and thence allo C Hh. 


asA.Bd:: C. D; andinverſelyA.C :: B. D. C 
and Bq is py. therefore ſhall CD (k Bq) be pp. 


G 
Laſtly, ents Y Aq - Bqd N, A, zal, 8 | 
be TI. C. therefore, Le. But if * Ag-bq CL 
E Aq, then ſnhall / Cꝗ - Dq be Ti. C. 5 
In numbers; let . be A 8, B/ 48 6 al 
64 — 160 therefore C = AB — v / 3031. i o A] 
and D = u 1728: wherefore CD=0/ Ws: 
35308416 = 1 2394 ABt 
"PRO pP. XXXIII. d 
* —— To .find out two medi a Fo 
D —— — lines D, E, commenſuralle AE 
B — — in power only, comprebent- fore 
— — ing a medial rectangle DE, 1 


B—— ar that the greater ) H CA 

all be more in power thin ll 

the leſs E, by the ſquare of a right line commenſu- — 
rable ta the greater in length, 

a Take 10 þ 


q 
le 
® 
', 
) 
1 


LN 


 EUCLIDE's Elements. 2 9 


Take A and Cp +, fo that / Aq—Cq 30. 10. 
. þ take allo B e C, and make A. Bb kn. . 
D. B d C. E, then D and E are the lines 10. 
becauſe A and Ce are ß, e and B A Ad 1. 6. 
ind C, f therefore ſhall B be p, and D (AB) ge conftr. 
hall be . Bur becauſe A. D.. E, therefore in- ſc). 1 2, d 
rerſely A. C.: D. E. wherefore ſesing A . C, fo. 
therefore D ſhall be g. E. therefore E is . g 22. 10. 
Furthermore, / being D. B:: C. E. and BC is ur h 10. 10. 
ifo DE, equal to it, is h. Laſtly, becaule A. K 24. 10. 
C D. E. e Ag - Cꝗq 7 A. therefore! 22. 10. 
„Dq — Eq Nn. D. therefore, &c. But if / Aq m 16. 6. 
- Cq N. A. then / Dq — Eq N Eq. 11s - 
In numbers, let there be A 8, C/ 48. BY 
8. then Dv / 3072. and Ev 4/ 588. wherefore 


DE: 2. / 3. and DE V 1344+ 


8 To find out two right 


7 


Dd lines AF, BF, incommen- 
ſurable in .: whoſe 
ſquares aaded together 
= make a rational figure, 
(LA. FEZ andthe reftanglecontain-4 31. 10. 


y cel under them medial. b 10. 1. 
Let there be found AB, CD, g.; ſo that c 28. 6. 


| / ABq — CDq A AB. divide CD equally in d 12. 6. 


G. c make the rectangle AEB = GCq. Upon © co. 8. 6. 
AB the diameter draw the ſemicircle AFB, e- & 17. 6. 
ret the perpendicular EF, and draw AF, BF. f 7. 5. 
theſe are the lines required. g 19. 19, 
For AE. BE d.: BA x HE AB BE. But BA h ro. ro. 
AE ex: AFq; and ABxBE = FBq. frhere-;k31.3.& 
tore AE, EB:: AFq. FBq, therefore being AE g 47-1. 
N. EB, Y AFq fhall be H. FB. Moreover ABq I conſtr. 


(kAFq+FBg) | is 772 Laſtly, EFq l EBI = m 1.x, 


CGq. n therefore EF = CG. therefore CDx AB n 22. 10. 
=2 EF x AB, ButCDx AB u is uy. o there- © 24 10. 
fore AB EF, p or AF x FB is uy, Which was p [ch.22.6, 
to be dem, OD The 


a K Wi * 7 LE * 9 e * PIO” . 
» 3. PORE" 8 r n Fx, MP” 7 N Ot A 
X a * n 41 R 4 * i 3 . 4 


F 8 8 


The tenth Book of 
he Explication of the fame by number, 

* Let AB be 6. CD IZ. then 3 * HH 

z. but AE = z +46. andEB=3;— 4 

-, whence AF ſhall be /: 18 216. and FB / g 

216. Alſo AFq + FEq is 36, and AF, 
111 * 108. | | | 

1 1 But AE is found in this manner. Becauſe BA 

Ys «> ; ) AF :: AF.AE. therefare 6 AE—AFq=Al 

+3 (EFq.) therefore 6 AE — AEꝗ =}. Py 

z reg Ak. then 18 6e 9 - 6e ez, 

that is, 9 — ee 3. or ee 6. wherefore e 

Vs and ſo AE=; +4/6. | * 


'PROYP. XXXV. 


F 

'6 
* . 
C —3 


To find out two right liees AE, EB, 2 
racle in power, way e ſquares added together make a 
medial figure, and the redangle contained under 
them rational. "4 
a 32.10. a Take AB and CF yy A, fo that AB x CF 
be py, and / ABq — CFq N. AB. and let the 
reſt be done as in the prec. Prop. AE, EB are 
the line required, | | 


. For, as it is ſhewn there, AE N. EBꝗ alſo 
b conſtr. ABq * EBq) is wy, and laftly, AB x CF 
Cc ſch. 12. b is py, e therefore alſs AB x DE, that is, AE * 
d ſch. a2. 6. EB, is 57. therefore, & 6. I 


PROP. 


EU CLIDE's Elements. 
PROP. XXXVI. 


A. To fiud out two 
right lines BA, AC, 
incommenſurable i 
Power, whoſe ſquares 

. Nan 427 make 
- Ca media ure , 
B. 8 4nd © the 5 - at 
alſo contained under them medial, and incommenſu- 
nile to the Ggure com oF of the ſquares. | 

a Take BC and EF w Z., ſo that BC x EF 2 33: 10. 
be uy. and / BCq — EFq *D. BC. and fo for- 
ward, as inthe prec. BA, AB, ſhall be the lines 

or (as above) BAq HCA Cq. alſo BAq+AC 
i541, and BA x AC is uy. Laſtly,BCb TLEF 9s b conftr. 
cſo BC N. EG; likewiſe BC. EG d.: BCq. BC x C 13. 10. 
1G (BC x AD, or BA x AC) e therefore BCq. d 1. 6. 
(ABq+ACq) N. BA x AC. therefore, c. © I4. 10. 


Schoh 
A. 
61 | | | | 
; is 3 5 | 
Ei B . H 


To find out two medial lines incommenſurable 
both in 1, — and power. | 
Take BC H and let BA x AC be yy, and N. a 36. 10. 
eq (BAq+ACq 5 make BA. H :: H. AC. then b 33.6. 
ay BC and H are M g.. For BC is E. a and c 17. 6. 
EA x AC (e H is uv. Wherefore H is alſo G. d 14. 10. 
6 Likewiſe BA x AC H. BC ; therefore Hq | 


Wore 


4 2 . A * 9 
7 SI , Tf * f "TBE" * * hg r e * 2 * * » 
* * 1 SIE) {od % 
: * 3 


"YN 4 OOO. * rr. ** N 7 
q 9 2 * * K 15 2 * n by 
. ? "oy „ e 118 „ > 4 
* * 8 7 * 


The : tenth-Book f ; 


* Here beg in the ſenaries F lines irratiqg] 
| 5 by "compoſition. 


PROP. XXVII. 
5 — — ; 4 two rational lines I, 


a commenſurable on 

| in power, be added iy. 
ther, the whole line AC is irrational, and is cala 
a binomial line, or of two names. 

a hyp. For becauſe ABA N. BC, thence ſhall A0 

b lem. 26. be Ti. ABq. But AB a is a þ, c therefore A0 


Upo 


185 If, is p. Which was to be dem. 1 eflng 
20. PROP. XXXVII. ICa, 
x ——x A to mens i — 
A C BC, only in power commen- , * 
ſurable, be compounded,aul MC 7 
contain a rational rectangle, the whole line AC i . theref 
rational, and called a firſt bimedial line. is þ, 1 
a hyp. For being that AB a N. BC, & ſhall Acq be bor y 
d lem. 26. N. AB x BC, py. c therefore AC is p. Whic 
10. was to he dem. 
e II. def, | : 
A xectangie 40, 3 
contained under a . nakin 
tional line A am nana! 
an irrational line BC, il 1:11 
ic rational. called 
| i For if the redtar- Fo 
| | 7 gle AC be affimed, WF ABC 
. a Dyp. pr, @ then being AB is p, 5 the breadth K ,- 
|  Þ2zx. 10. ſhall be allo p. againſt the Hp. 1 


PROP 


F 2 * h = 2 
9 * Ll TYRE AR. Fr * 8 
Lad - th 


EUCLIDP's Elements. 
PROP. XXIX. 


Tf. two mediallines 

AB, BC, commenſura- 

ble only in power, con- 

tainixg a medial rect- 

angle, be compounded, 
the wholadine AC ſpall 

be irrational, and «6 

called a ſecond bime- 
| | dial line. 53 | 
A Upon the propounded line DE þ a make the 2 cor. fo. c. 
tangle DF = ACq; band DG=ABq+BCq. b 47-106 

Becauſe ABq c i BCq, 4 therefore ABq 12. 6. 
BCg, i. e. DG, TL ABq: but ABq e is up, e C Hp. 
therefore DG is up, but the rectangle ABC is d 16. 10. 
taken ; e and conſequently 2 ARG (FHF) is e 24- 10. 
. therefore EG and GF are p. Being alſo that f4 2. 
| DG 5 + HF; and DG. HF 5: k EG. GF; 1g 27-10- 
. therefore EG Tl. GF, m therefore the whole EF h lem. 26. 
is, 1 wherefore the rectangle DF is py, o there- T0. 


55 lore / DF, i. e. AC, is p. Which was to be dem. k 1. 6. 


. m 37. 10. 
FU n len. 38. 
—— If two right lines 43˙10. 
0 A BD C 'BC commenſurable only in 
; 3 power, be added together, 
ny, WY king that which is compoſed of their ſquares ra- 
30 nal, and the rectangle contained under them me- 
a the whole right line AC is irrational, and is 


f => a Mig line. 4 

or whereas ABq + CBq 4 ispy. and 5 225 f ; 

7 2 — e ee e mw 
3 q + BC py, f therefore ſhall AC be p. c hyp. an 

Flich was to be 2 ; FIG EY FT 4 N 

5 10. 


224 dꝛe tentb Book of 


PROP. XLE 
HOPE 2 — If tworightlin 
A C B CB, incommen 11 


1 ; n power, be addeli 
gtther, having that which is made of their ſquay 
added together medial, and the rectangle conan 
under them rational, the whole right line AB N 
be irrational, and is called A lime containing i 
ower a rational and a medial rectangle. 

2 hyp, and For 2 rectangles ACB a jv, K N. ACq+ 
feb. 12.10., un d therefore 2 ACB A TL ABq. wherefor; 
b ſch. 12. AB is þ. Which was to be dem. 


10. 
1 PRO . In. E 
= = oe | | "IR. . 
TP 3 3 5 
& KH "© | = | = | 


If two right lines GH, HK, incommenſurable i 
power be added together, having both that whidhi 
compoſed of their {fares medial, and the relay 
contained under them medial, and incommenſurtl 
to that which w compoſed of their ſquares, ik 
whole right line GK is irrational, and i called 8 
line containing in power two medial figures, 

a bp. Upon the q line FBp make the red 

d 23. 10. 2 AF=GKq, and CF=Ghq+HKy. Bei 
C42 8 N a is uy, the breadth CB þ 

d 2.6. be 6. Alſo becauſe 2 rectangles GHK (e AD) 

©20. 10. is wy, therefore AC þ ſhall be fp. Moreover bt 

f 37. 10. cauſe the re&angle AD a Tl. CF, d and ADC 


* 38. AC. CB. e thence ſhall e AC be N.. CB. 
8 def. i. e. GKq is f; b and conſequently G 


is 5. 
Which was to be dem. a 
PROP, 


wherefore AB is g f. therefore the rectangle AF. | 


$ 1 andeach of ADq, 


divided i 


EUGLIDE: Elements. 2 


4 : _y 


4 FE FE DP 


I line of two names, or binomial, AB, can at one 


point only D be divided into its names, AD, DB. 


If it: be poſſible, let the binomial line AB be 
ciyided at the point E, into other names AE, 
EB. It is manifeſt that the Tine AB is in both 


| caſes divided unequally, fince AD N DB, and 


AE N. EB. | 
Becauſe the 8 


d /ch. 12. 

3 

e 27. 10. 
MM 


A firſt bimedial line AB, is in one point only D 

to its names AD, DB. 9 85 

Concerve AB to be divided into other names 
AE, EB, whereupon every one ADq,DBq,tBq, a 38. 10. 
will be a u. and the lectangles ADB, AEB, b ſch. 27. 
and the doubles of t 54. h therefoie 2 AEB 10 . 
2 ADB. c i.e. ADy + DBq : AEq EBd c ſth. 5.4. 
Is py, Which is abſurd. : „ 


45 d 27. 10, 
FLOP. * 
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1 
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Tbe tenth Bonk of 
4 P R OP. XLV. 


_ÞC. A ſecond bimedial li 

A_ L T F—BAZ B, uw divided into in 
2 J names AC, CB, onh « 
| N | | one point C. 

Suppoſe there were 
other names AD, DR, 
[JE 

ine make the 
F. K H © ang les EG —= Ag, ad 
EH—ACq CB as ale EK=ADq+DB 
2 39. 10. Becauſe ACq, BCy a are wa N. 3 b ACq+ 
b 16. and 7 (EH) ſhall be 4 c therefore the breadth 
24. 10. a moreover the rectangle ACB, dandio 
c 23. 10. 2 1 (e IG) is wy. c therefore HG is allo 
d 24. 10. And ſince EH is f U. 1G, g and EH. IG: l. 
e 41. HG. h therefore FH, HG ſhall be .. E there 
F lem. 26. fore FG is a binomial, whoſe names are FH, 
10. HG. By the ſame reaſon FG is binomial, and 

1.6. the names of it FK, KG: : contrary to 'the 33. of 

10. 10. this Books 
k 37. 10. 


PROP. XLVI. 


KO FL mz 


A Major line AB is at one point only; divi 

into its names, AD, DBB. 4 

Imagine other names AE, EB. whereupon the 

2 40. 10. rectangles ADB, AEB, are a We, 4 and as well 

b ſch, 27, ADg-DB 595 as AEq#E are pa. b thereſore 

1. "AD q DB-: AE EBq, c i. e. 2 AEB 
c fob. 5. 2. 2 EW" is 2 Which u * Fit, 


d 27. 10. | PROP. 


A 
tial Ju 


names 4 

Conc 
AEq + 
aun 
2A 


TI 


KFF. SEI 8 


| 3 =S 


Is 5 dWhich is abſurd, | c [ch. . 
1 3.2 d 27. 10. 
| ho _ 
. Aline AB containing ä 
x p in power two medial res- 
E _— angles, is at one print 
; | ony C divided into its 
| | names AC, CB. . 
| 7 | |  Ityouwil divide AB 


| —-ADq-+ DBq. then becauſe ACq - CBy, namely, 


likewiſe ß. Therefore, whereas EH a 7. IG. and c 4. 2. 


the names of ir, againft the 43. of this Book. 


 EUGLIDE':s Element. 
PROP. XLVIL. 


— . A lis A con- 

A F E D B tammy in power a 
8 rational and a me- 

tial figure is divided at one point oni) D into its 
names AD, DB, © 22 & 

Conceive other names AE, EB. then both 
AEq + EBq, and ADq + DBq are we. 4 and the a 4t. 10. 
ſectangles AEB, ADB are pa. 6 the ele 2 AEB b ſch. 17. 
- 2 ADB, i. e. ADq + DB AE EBquio. 


Eats hs into other names AD, 
I H G DB. draw upon the line 


— piopuunued EF p the re- 
tangles EG—=A Bq,and EH = ACq+CEq,and EK 


EH, a is , b the breadth FH ſhall be g. Allo bee 2 42.70. 
cauſe 2 ACB,c that is, IG, is a yy, HG þ ſhall be b 23. 10. 


EH. 1G' d:: FH. HG, thence FH e ſhall be U. d 1. 6. 
HG. f therefore FG is a binomial, and the names e 10. 10. 
of it FH, HG. In like manner FK, KG ſhall be f 37. 10. 


= Second Definitions. | 
A Rational line being p.opuunded, and the 
binomial divided into its names, the gieat- 
it of whoſe names is more in power than the 
lels by the ſquare of a right line commenturable 


e the greater in lengiuz then 
E * 1. If 


228 We teuth Bok of 
I. If the greater name be commenſurable i 
length to the. rational Tine propounded, the 


whole line is called a firſt binomial line. 

II. But if rhe leſſer name be commenſurah|: 
in length to the rational line propounded, the 
whole line is called a ſecond binomial. 
HL If neither of the names be commenſug, 
ble in length to the rational line prapounded, 

it is called a third binomial. _ 5 
Furthermore if the greater name be more in 
power than the leſs. by the ſquare of: 
Tight line incommenfurable to the greate 

in length, then 5 
IV. If the greater name be e 
length, it is 


- 


the propounded rational line 
* called a fourth binomial. 
V. If che leſſer name be ſo, a fifth. 
VI. If neither, a ſixth. 


PROP. XLIX. 


A „40 To find out a firſt binoniil 
D --—-. —— line, EG. | 
a ſch. 29. E ——— —— G a Take AB, AC, ſquar 
10. numbers, whole excels CÞ 


b 2. lem. H — F is not Q. let D be propouid 
10. 10. ed 5. b Take EF Tx D, and c make AB. CB; 
c 3. lem. EFq, FGq. then EG ſhall be a 1. bin. 

10. 10. For EF d N. D. e therefore EF is p. fall 
d conſtr. EFq To FGq. g therefore FG is alſo þ, likewile 
e G. def. o. 4 be EFq. FGq :: AB. CB:: Q. not Q. h therefor 
f 6. 10. EF Tx FG. Laſtly, becauſe by converſion of pro 
g /ch, 12. portion, EFq, EFq - FGq:: EB. AC:: Q.Q. thee 
10. EF « ſhall be & / EFq—F Gq. | theretore EG 


h 9. to. is a firſt binomial. Which was to be done. 

k 9. 10. & In numbers thus; let there be D8, EF,. 

r. def. 48. AB 9. CB 5. witerefore becauſe 9.5: 30720 

Io, therefore FG is „ 20. and conſequently EV 
6 + * 20. 7 | % l 


PROP. 


EUCEIDE's Elements. 229 
i Y PROP. 3 
Ant Comm ;B* 0 fndout a ſecond bino- 


— — mial line, EG. 
1 — GC Take AB and AC ſquare 
6 | numbers, the exceſs of 
nate H— FF . whichis CB not Q. Let D 
| be the line propounded ß. 
take FG N. D, and make CB. AB:: FGq. EFq. 
of, Wit: EG will be the line deſired. 
For FG N D. wheretore FG is þ. Alfo EFq 
Tt. FGq. therefore EF is p. Likewiſe becauſe 
e 5 1 : CB, AB :: not Q. Q. thence FG is 
N EF. Laſtly, ſeeing CB. AB:: FG. EFq. and oy 
verſely AB. CB:: EFq.FG4. therefore as in the 
fegoing Prop. EF CL „ EFq —FGy. a where- à 2.def.q8. 
by EG is a 2. binomial. Which was to be done. IO. 
In numbers; let there be D8, FG 10, ABg, 
CB 5, then EF is / 180. whetefore EG is 16 + 


Prove it as 
the prec. 


Sue © id out @ third Bi- 
Load . - omar inn, DEF. ; 
6——— a Take A E, A C, à Jeb. 19. 


D —— — F quatre numbers, the 
exceſs of which B C 
E is not Q. and let L be 
| | ' 2 number not Q next 
rater than CB, viz. by a unit or two. Let G | 
the line propounded p. 5 Make L. AB:: Gq, 2 
DEq. B and AB. CB :: DEq.EFq. then DF ſhall b 3. lem. 
be a z. bin. - po] | 10. 10. 
For becauſe DEqe ν Gq, d DE is p. alſo Gq. c conſtr. 6. 
DEq : L. AB:: not Q. Q. e therefore G N. DE. 10. 
Likewiſe being that DEq e TL EFq, d alſo EF is d ſcb. 12. 
. Moreover becauſe DEq. EFq:: AB. CB :: Q. not 10. 
WFis DE N. EF. and being that by 8 6. 10. 
3 0 


1 
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fg. 10. of equality Gq. EFq :: L. CB: not for 
7 ſch. 27. 8. L and CB a like plane * 17 0 
9. 10. fore ſhall G be alſo r. EE. Laſtly,” as in he 
prec. Prop. / DEq — EFq N. DT. E therefor 
kz. def. 48. PF. is a 3 bin. Which was to he done. 

10. In numbers; let there be AB, 9. CB, 5. LG 
G, 8. then ſhall be DE / 96, 8 EF &; 
wherefore DF = 96 + * 53 43 Ems 


EN O P. III. 
A 3 C. 86 To find out a fourth bi 
G nomial line, DF. 
a ſcb. 29. 5 ——F 4 Take any ſquare 
10. | number AB, and vid 
1 — E it into AC, CB nt 


' ſquares. Let G be the 

b 2. lem. line propounded i 6. b take DE Tx G. c and make 
10. AEB. CB::DEq.EFq. then DF ſhall be a 4 bin. 

c z. lem. For, as in the 49 of this Book, DF may be 

10. 1. ſhewn to be a binom. and alſo becauſe by coaſt 

d 9. 10. and converſion of proportion DEq, DEq - EFq 

e 4. def. 48.: : AB. AC :: Q not O. d ſhall DE be 1 J Dia 

Ic, — EFq. e theiefgge DF js a 4 bin. 
In numbers, let G be 8, DE, 6. then n 
be / 24. therefore DF is6 — 4 27 


P RO P. LIL 


A VG LOR To find out 4 fifth bind» 
4 —— mial line, DF. 
A D=———— F Take any ſquare num. 
* ; ber AB, wh Irr- 
5 H E AC,CB are not 0 Let G 


be the line propounded þ p 
* EF G. and make CB. AB :: EFq. Dis, 
then ſhall DF be a 5 bin. 


o 


8 


9 


n. 
is 
; 
4 
{+ 
1 


not Q. 4 theafors Nb DE by "EL Da —a 9. 10. 
170 therefore DF is the: 's bin. hich was tob 5.defe48, 


be 
In Rumbers, let there de G, { EF,6. then DE 
I 


ſhall be * 54. 


"PROP. iv. 
A'S 9— — B 1 To fu out a gelb binomial 


9 — 


For DF mall k de a bin. as in the 50. of this 
and becauſe by conſtruction, and inver- 
fion DEq. R AB. 5 and lo by converſion 


Eq+EFq ::AB.AC :: Q. 


10. 


wherefore DF is 6 + „ 54- 


Take AC,CB, prime num- 


1 —f bers, ſo thar AC + CB (AB) 


RY 


520 make L. 
then DF mall be a 6 binomial. 

+ 55 may be demonſtrated bin, as in the 

51. 00 this Book, and alſo by reaſon that DE 


and EF Tl. G. 


and converſion of proportion DEq. DE- EE 
AB. AC: 0 Q. Q. (For AB is prime to A AT, 
| 115 to wh. 


= re Pw 4 
In — of 


5 
# \- 9 


EF ſhall be * 28. vis for 


be not Q. take alſo any 

number ſquare L. Let G be 

the line propounded f. aa 3. lem. 
ABA Ge. DEq. and AB. & * 10. 10. 


laftly/likewiſe becauſe by conſtr. 


ke to it) c therefore DE N. Vb ſcb. 27.8. = 
4 therefore DF is a 6 bin, EN 9. 10. 1 


"_ d 6.def. 
AT 36. DE / 48. then 10. 


i DF is / 48 „ 


let there 


N 


11 AD he a. rela 
”. andithe ſides thereof ACh, 
| vided unegually in * 

let the leſſer 4 in F. 


9 divided in E, n 


line AE a make the 5 
D angle AGE — EFq. 
8 NY 115 from the points G, f 7 
drawGH, EI FK. pale t 
0 — 1 AB. e Let the ſquare LN 


be made equal to the ren 
164 ' | gle AH, and upon OMP py 
N | duced the ſquare MNS Gl, 
N and let the right nech 
12 VRS, Vpr be produced. *: 
| {ay 1. MS, MT, are retangles. For by _ 
of the tight angles of the ſquares OMQ, RMP, 
a ſelgs. 1,4 Eb, QMR be a right line, þ therefore RMO, 
b 13, 2. P, are gi ht angles. Wherefore the parallel 
1 MS, 92 are rectang es. | 
C3. a t.. Hence it is plain {hat 7 ae LT, and con- 
ſegue nil/ that L.N is a ſquare. 
3. The zeckangles & 911 MT, EK, FD x are, equal 
d Þyp, For becaule the rectangle "AGES. = = EEA. 
e 17: 6; thenge ſhall AE EF ;: EF.GE. Fand fo. AH. bi 
K. 6. 3 GI. 9 IM conftr. LM.EK:: SEK =) 
g ch. 22.6. ut LM. SM :: 8. I. MI ee 
h 9. 5. * = BY {= ur | 
K 36. t. 35 Hends LN m 5. * 
1 43-1. ' F, Being that EC is ea y Hivided in F, it i 
m 2% ax. T. Pain that EF, FC, EC are” * 
n 16. 10. 6. If AE b and AE K. AE ECA, 
o 18. audo then thall AG, 1275 AE, be . Mo. hecaule 
16. 10, 0. Oks af. elf P therefore ſhall A, Gl, 
p 10,10, if. LM, MN, be U.. Likewiſe thereupon, 


7 ON 


. us L N * 2 1 a 
271 Y > * * W * — 
— 9 1 * \ 
— 7 


7. OM N. MP. For by the Hyp. AE TI. EC. 
\ therefore BC GE. 1 Wherefore EF ti. q 14. 10. 
GE. but EF. GE N EK. GI. 7 therefore EK N f 10. 10. 
GL, that is, S . MN. but SM. MN :: OM. 
MP. 7 therefore OM Ni M. 
8. If AE be ſuppoſed T4 AEN ECq, it is f 19. and 
apparent that AG, E, AE, are U.. whence 17. IO. 
LM. MN. for \AG.GE:: AH. GI: : LM. MN. 

Theſe being well conſidered, we ſhall: cafily diſſatch 
the fix following Propoſuions, . * 


-PROP. Ly." 


} 

ö 

J 

w 

; 

| 
88 
#4 

4 


If a "a AD be contained under a rational line 
4B, and a firſt binomial line AC (AE + EC) the 
nght line OP which contameth that Pace in power 
it mational, and called a binomial line. | 
All that being ſuppoſed which is deſcribed 
and:-demonRtrate in ths next toregoing Lemma, 
iris manifeſt that the tight line OP containerh 
in power the ſpace: AD. a Likewiſe AG, GE, a hyp. and 
AE are cu. therefore ſeeing AE is þ N. AB. lem. 54. 10. 
; ſhall alſo AG and GE 7 K AB. d there- b hyp. 
fore the rectangles AH, Gl, that is the ſquares c ſch. 12. 
LM. MN are pa. therefore OM, MP are fe H. 10. 
fand conſequently OP is a binomial. hich d 20. 10. 
nas.to be de. | e lem. 54. 
In numbers, let there be AB f. AC 4 + VYIz. 10. 
wherefore the rectangle AD'= 20 + / 300 f 37. 10. 


to the ſquare LN. therefore OP is / 15 + / 
5- namely a 6 binomial. 33 | 
| P RO P. ; LI. | i 7 | 3 ? 


If a fbace AD be comprehended under a rational 
line 4B, and a 1 binomial 40 (AE N EC) the 
right line OP, which contain that Pace AD in power, 
ij rational, and called a ht medial line. 

| 4 11 | 


£43 
3 . 
r c "7 
- 3 
4 4 n 
F SHE os 
N 
< The . 
1 
* > * 


. ad 5 . 7 N 
* J 8 1 I * F * 
a WF : - 4 K ö _ , 
Os 85 ; 
* + 4 4 A . 3 
* 4 NS 2. 4 
8 4 « 4 * 
| DIES 
, 
* 4 . 
* 


* < . * N * OR ge 
2 W N * : * RY * er 
* * — K r* 


e tenth: Rua 


The forefaid Lemma of the 34 of this Book} 
2 H « and ing again ſuppoſed, then ſhall OP be — * 
lem. 5 10. 4 alſo AE, AG, GE are 1 therefore fince Al 
b hyp. .is pþ N. AB, likewiſe GE'c ſhall beg 
c eb. 12. an therefore the rectangle AH, GI, 5 e. of 
10. d are was Ee Moreover QM 7 3 
21 54 hy, F TL EG, and EC f c. 7 
EK. i. e. SM, or OM? is 85. 5 Conſequently 
ty 12. is a firſt bme dial. Which was to be dem. Wh 
In numbers, let there be AB, 5 ; and A0% 


*$ 


8 . 10. 48:+6. then the rectangle AD = : 1200 4k | 8 
k 8. 10. = OPq. therefor OPisv4/ 675 +v | 
, a a firſt bimedial. 4 8 1 O. 
1 * 0 7 Tun. L 


f — 8 Ta Pace AD be contin 
under d rational line AB 
5 E F 'a third binomial line 4 
| | (AE+EC) theright lne0 WW 
> |} Þ} | hich contains in pon 
3 ILL e pace AD, i irratioui 
. (24, EN "WI D ind called a ſecond bimedid 
. — NX line. 
. | As above, OPq=Al, 
0 — —palſo the rectangles AH, 
Il, that is OMP, Mi 
. 2 byp. and 1 ide ta. a Likewile 1 
f io. 3 Ms or ne is = ay 
b 10. 5 ore is a le þ 
* 3 QT medial. | 
* ies: let there be AB 5. AC / 32 
2 8 0 2 ».+ Is % 800 WF} OO O. 


n n 


* oy **. 
% * + \ 5 . "2M : | 4 . 
28 5 . n * ** 
+ " F 0 ; . 7 og P 
a 15 WT „ ' f 8 9 
"17 q 3 - . + A, N 
„ ; 2 1 Wir 


E IJ 
WS, raed 


PROP, LVUL- + 
Fa fpace AD be ; 
. . oy 4 1240 à rational line 
FA and a fourth binomial 
4 4C (JE + EC) the right 
line OP containing the ace 
AD in power, is that irra- 
D tional line which is called a 
axMajor line. | 
For again, OMq a NI a lem. 54. 
pMPq; and the rectangle 10. i 
| M| Al, 3. e. OM ꝗq = MPq bb hyp. and 
| | | 15pr. c allo EK or OMP 20. 10. 
3 Ars 55 d * ng (Ve Hp. and 
— I is Aa ajor ine. 22. IO, 
n | T .. Which was to be dem. d 40. 10. 
In numbers; let there be AB 5. and AC 4 -- 
8. then the rectangle AD is 20 + „/ 200. 
Wherefore OP. is / 20+ / 200.1 


PROP, LIX. 


Fa a pace AD be contained under a rational line 
WB, and a fifth binomial AC, the right-line OP 


0 | 

bib contains the ſpaces AD in power, is that irra- 

oral line, which is a line containing a rational and 

EX BP medial refangle. in "oj ER; 

Again OMq . MPq. and the rectangle AT ah 
bi. Wer OMq-+ MPg is wy. a Likewiſe the rectangle a A inthe 


EK or OMP is fv, b therefore OP (0 AD) con- prec. 
tains in power py and pay. Which was to be dem. b gr, 10. 
In numbers, ler there be AB 5. and AC 2 © 
. {Wy 8. then the rectangle AD = 10 | 4/ 2v0 = 
ora, wherefore OP is / 10 ＋ 200. es 


? PROP, 


236 Tbe tenth - Book of - © 
5 PROP. LX. 

F 2 AD he contained under a rational li 
AB and a fixth binomial AC (AE- EC) ihe line 0b 
containing (the ſpace AD in power is irrating) 

which contains in power two medial reftangles. 
As often before, OMq r. Meg, and ON 
| + MPq is v. and alſo the rectangle (EK) OMp 8 
2 42-16. is wy. a therefore OP =4/ AD contains in power 75 ſa 
2 ua, Which mas to be dem. 41 4 50 
In numbers, let there be AB 5. AC / 24 pf hino! 
8. therefore. the rectangle AD or OPq is | WM" Tho; 
300 + , 200. and ſo vo is / 300 + / 200, rribed 

4 is. *% Lane Q 


„„ Rb ON te Lenma 
1 Let a right lm 
1 — . be unequally divided un + a 


7 LINE C, and let AC he ihe 
| | greater portion, and y. 
{| | on ſome line DE ny 
| | the retangles DF = 
| ,, ant DN ls 
AE HEK N F and a CBg. and it 
| LG be divided equally in 
M, and alſo MN drawn parallel to GF. 
a 4-2. and I fay 1. The rectangle ACB'is = LN or Mf. 


3. ax. 1. a For 2ACB= LF. | | Be 
b7.2 2. DI. c. LG. for DK (Ac CRN Ir 
C1. 6. 2 ACB) therefore being DK, LF are of equl Th 
d 16. 10. altitude, c DL ſhall be C LG. BY Fogg” 
3- If AC g. CB, 4 then ſhall the rectange ** 
DK be r. ACq and CB q. Dd 15 
e lem. 26. 4. Ailo, DL NI. LG. for ACq 1- CBq e 1 ACB 
To. ACB, i. e. DE M. LF. but DK. LFe: DL. Wc. 
f 10. re. LG. f-therefore DL U. LG © IG 
1. 6. . Moreover DL © / DLq - LGq. Fot 4 


17.6. ACq. ACB g:: ACB. CBq. that is, DH. LN. 

k Yb. LN. IK. e wheietore DI. LM ;: LM. IL. 
1 10. 10. theiefotre DI x IL=LMq. therefore ſeeing ACq 
m 18, 10. k N. CBg, that is, DH N IK. and 110 Ul 
Tx IL, m ſhall DL be n. / DLq - LG 


lich was 10 be dem. 


C. Bu 


EUCLIDE's Elements. 27 
6. But if ACq le put Nl. CB, = then hall DL he n 19. 10. 


# D — L659. ans : 
Ibis Lemma is preparatory to the following Pro- 

„ Ly 
ON 1 0 f. In 
. 
over The ſquare of a binomial line (40 CB) applies 
| unto 3 line DE, makes the breadth DG 3 
55 | ror . " 1 a | 4 5 

Thole things being ſuppoſed, which are de- a . 

e and deinonfiiited in the ur receding b lem. 60. 

Lenma 5 becauſe AC, CB a are p N., & the rectf- 10. 
Ae Dx hall be u AC. c and ſo DK is px. eb. 12. 
s y | therefore DL U. DE 6. but the rectangle d 2.1. I0. 
Foy ACB, and fo 2 ACB (LF) e is wr. Ff therefore © 22. and 
WW the latitude LG is $ NI. DE. g therefore alſo 24-10- 
Dl = LG alſo DL © y/ DLq- LGq. trom f 23- 10. 
i, WU vbence & it follows that DG is a fiſt binomial. f 2. 10. 
if Hieb was to be dem. 2 2 * 
. PROP. LXII. kA 

; | 10. 


The ſquare of a firſt bimedial line (AC + CB) he- 
17 WY 45 47pired to a rational line DE, makes the breadth _ 
nal DG a ſecond binomial line. 

The aforelaid Lemma being again ſuppoſed ; 

Ebbe rectangle DK N. ACq. a therefore DK is à 24. 1. 

. „ B therefore the breadth DL is þ T. DE. b 23- 10. 
Bur becauſe the rectangle ACB, and ſo LF (2 © Wy and 

1, WH 4CB) c is 5, 4 ſhall LG be 5 N. DE. e there- JU 22-16. 
bre DL, LG are TL f alſo DL 4/DLq — d 2-10 


LGq. & from whence it is clear that DG is a © 3. 16. 
20 lecaud binomial. Which was to be dem. : _ 10. 
1 5 1 8 2448. 
5 I% 
DI : | 
7 PROP. 


, Mi 
4 * 1 K W 
* \ y 9 or? 
* 


238. The tenth Book of 
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PROP. LXIIL 


The ſquare of a Jr bimedial line (AC- Ch 

applied to a ratienal line DE makes the breadth DG 
a third binomial line. OW | 
a byp. and As in the prec. DL is þ N. DE. Furthe. 
24. 10. more becauſe the rectangle ACB, and ſo LF 2 
b 23. 10. ACB) a is py. h therefore ſhall LG bep N 
c lem. 60.c Moreover DL TL LG. and alſo DL a 
ie DLq — LGq. d therefore DG is a third bing 
d3-def.48,mial. Which was to be dem. 


10. vi 3 
8 'PROPF. ILIIV. 


The ſquare of a Major line (AC+CB) applied» 
a rational line DE, makes the breadth DG a founl 
binomial line. 
a hyp. and Again ACq+CBy. i. e. DK a is py 5 therefore 
ſth. 12. 1e. DL is þ NH. DE, allo ACB, and ſo LF (2 AC 
þ 21. 10. © is wr. d therefore LG is þ U. DE, e andcot- 
c hyp. and ſequently DL UN. LG. Laſtly, becauſe AC 
2.4. 10, BC. f ſhall DL be a. DLq - LGq.g whenceDG 
d 23. 10. is a fourth binomial. hich was to be dem. 


e I3. 10. | 

f 40 60. PR OB, HN. 

10. The ſquare of a line containing in power a n. 

g 4. def. 48. tional and a medial rectangle (AC C ) applied 

10. FS 8 line DE makes the breadth ' DG « 
th binomial. 

b . 10. Again, DK is ws. a therefore DL is þ K. DE 


C13 10. alſo LF is py. b therefore LG is þ NI. Dt. c 
d lem. 60. therefore DL XI. LG. 4 likewiſe DL H. 
10. DLꝗ-LGq. e and fo by conſequence DG is 4 
© 5-def 48. fifth binomial. hich was to be dem. 

10. 


The ſquare of a line containing in power two medial 
rectangles (AC— CB) applied to a rational line DE, 
makes the breadth DG a ſixth binomial line. 1 

5 


OW wk 
BY ng 


« *, 1 
; 6 


„ 0 3 | 
E., Elements 1 


9 
As before, DL and 10 are 4 DE. Buta "= 


hat A (DK) a N. Ac, 5 andb 
ey ay B) and alſo DK. LF 6 {4 "mp 


. LG. FM al DL be TL LG. ed xo. 10. 


21 
@] ; DL A g- Lg 1 which it e len. 60. 
50 pen that DG is a fixth binomial. 4 = 8 
3 G. def. 48. 
| R 


Let * DE be Nl. ond ths 4B.DE 


4. 0 | 

15 117 1. AC M DF. a 10. Io, 
| 110 7x FE. 8 AB.DE: B. FE. a 9. 5. 
de „ AC. CB. DE. FE. For Hg. DF :: AB. BE:: 
#) CB, FE. therefore inverſely AC. CB: DF. FE. 
1 z. Iberectangle ACB N. 1 — E, For ACq. ACB 
= [7 AC. =, pens ON Fo BEE. — b x br 
; by 1nverhon therefore 
0 being ACq A. She. Fa: ACS, be DFE. q 7 

* e N. DFq + EFꝗ. For decauſe 

n "Therefore 9. E addition , 22. 6. 


bo 15 ans 670 BE Fail l 44 + 
l ore T1: 4 0 — | 
nd eue . DFq = 1 27110 20. 


at Bea If AC CB. then like- 
1 . wal DE be x YEN. 
„ 
y 
8 4 Et 

PROP. 

dial 
JE, 


— ä—N—— — — äüwüꝓ — — — — 


7 
240 ' De renth Book "of 
BY 1 5 A” # ROP. LXVII. | 


© 3 4 
77 4 4 
33S 4 GE 4 iq 
— 4 line DE, coma 4 


"> be „ 8 
3 C fable in length 45 


Fa | it ſelf a binomial line | 

"Te of te ſame order. ” DF. Be 
| Make AB. DE :: AC. DF. a then are ACTF FE. Al 
2 lem, 66. TI. a and CB, FE A.. whence being that 1 +££9- 
10. and CBB arep H, e thence DF, FE þ U- then Wh EA, 
b hyp.” fore DE is a binomial. But for that AC. CB; a; rectang 
c lem. 66. DF. FE. if AC KI or N. 4/ ACq — BC, oi ACP) 
10. and ſch, then in like manner DF N or ©. Da- 1 


12. 10. FEq. allo if AC N or N. p: propounded, 
d 15. 10. then ſhall DF be Tz or A. þ propounded, Bu 
e 12, 10. if CB "Tx or N. f. likewiſe FE NI. or u 
and 158 If both AC, CB, HN. p. g that is, whatſoe m 


f by def:48. binomial AB is, DE ſhall be of the ſame order, 
10. x Which was to be dem. e A a 
g 14 10. 1% %, 0 K 8 
A line DE commenſurable in length to a kinchi be fe. 
line (AC+CB) is alſo a bimedial line, and of ti Wi all 
ſame order. 1 power 


2 12. 6. Make AB. DE. AC, DF. b therefore ACT. 
d lem. 66. DF and CB Ni. FE. therefore ſeeing AC ad 
ks Cc are u, d alſo DF, and FE ſhall be y, and 
c yp. for that Ac U. CB. e therefore FD fl. 
d 24. IC. f therefore DE is 2 jv, Wherefore if the feh- 
e 16. 10. gle ACBbe py. becauleDFEb N ACB, g lib 
Ff 38. 1c. wiſe DFE is py. and if that be yup. 5 this fhall 


be wy tov. k That is, whether AB be 1 bine, 
Zong 1 023 bimed. DF ſhall be of the ſame order Newer 

k 38, or 39 Which was to be dem. Di: 
10. 4 | | wha, 

| 


PRO Drs 


OP. 


OO — Iyus" 9 
. - 
EUCLIDE': Einen 255 
” N : ; 4 


Ann} —— Aline DE commenſurable 
C to a Major line (AC . CB) 

5——1— E js it ſelf a Major line. 
TD i: AGM ake AB. DE :: AC. 
DF. Becauſe AC 4 NJ. CB, + thence DF . 2 /yp. 
FE Alſo ACq+CBqa is py. and ſo being DFq b lem. 66. 
+FEq U N. ACq+CBg, c alſo DFq+FEq isþy. 10. 1 
lftly, the rectang e ACB a is wy. d therefore the c /ch. 12. 
rectangle” DFE is wy. (becauſe DFE is þ Kl 10. 
ACB) e wherefore DE is a Major line, d 24. To. 

{Int 2 74 1 * e 40. 10. 

PROP, LI 


3 


Aline DE commenſurable 10 a line containing 
in power a 1ationat and a medial rectangle (AC+ _ 
0 2 a line containing in power a rational and a 


| nedial reFangle, 


% | 
Again make AB. DE :: AC. DF. Becauſe AC 
J CB, balſo DF 5- FE. likewiſe becauſe a 3yp. 
ACq-CBq a is we, c therefore DFq+FEq ſhall lem, 66. 
be u. laſtly, becaule the ang ACB a is pr, 10. 
Gallo DFE is þy. Therefore DE contains in c 24. 10. 


Power py and wy. Which was to be dem. d ſch. 12. 
PROP. LXXI. © 0 | 


Wo. — A line DE commenſu- 
. rable to a line conta in- 
3 1 — E ing two medial rectangles 
F in power (AC - CB) 15 
441 ſo a line containing in 
fower two kn refangles. | 5 
_ Divide DE, as in the prec. Becauſe ACq a E. a byp. , » 
CBq, 3 thence ſhall DFg be Y. FEq. allo for b lem. 68. | 
that ACq+CBgq a is e wall DFq- FEq be alſo ro. 5 
And in like manner becauſę ACB a is fu. d alſo c 24 10% 
DFEis wp. * ACq+CBq N. * 10. 
| | 1 


285 9 ? 


% * — L N Aa b. 7 
- —_—, 4a A B * Py 
da, 3 TP. 83833 * 4 7 r I 7 _— 
* R CE 7 2 * * 8 
"RE. * 


7 NN D 3 . - 
R 
ah SF $ yy 
* . 


* 
e 14. 10. e ſhall DFq - FEq be TI. DFE, f from wheng 


f 42. 10. it follows that DE contains in power 2 * 
Which Was 10 be dem. 


ky PR OP, LAXIL, 


us 


„ 5 Tf a rational od. 
| Vi | X. K angle A, and a. 1 
| $41 > | dial 4 be comp 
E 5 4 - Zogether, theſe fhy 

| AD} {| | irrational 1 he 
R E | .| be made; either 
| = | | binomial, or « fif 
„ oe DF bimedial, or a m. 
Jor, or a line containing in power a rational and: 
medial rectangle. | 

_ Namely, it Hq—=A-\ B. then H fhall be che d 
the four lines which the Theorem mentions Far 
216.6. upon CD the propounded 5, a make the edin. 


a cor 
b 2. g. . gle CE = A, and FI = B. b and ſo CI H 
c 21. 10. Whereas then is A py, likewile CE is py. c there 
d 23. 10. fore the latitude CF is þ 1. CD. and becaule} 
e 13. 10. is wy, allo FI thall be yy. d therefore FK is T. 
f 37. 10. CD. e therefore CF, FK are p TL. and ſo ide 
g 1.6. Whole CK F is binom. wherefore if A CB, i.6 

h 1. def. 48. CE C FI, g then CF c- FK. therefore if CFW 


10. / CFq=— FK, b likewiſe CK ſhall be 218. 

K 55. 10. and conſequently H/ CI k is a bin. If C 

1 4. def. 48. be ſuppoſed ox 4/\ CFq - FKq, I then ſhall & 

10. be a 4 bin. wherefore H (Cl) m is a majat 

m 58. 10. line, ut if A = B, £ then CF be * OR 

n 2.4 f,48. conſequently if FK N. ,/: — CFg, nt 

10. 7 ſnall CK be a 2 bin. e H is a fl 10 D 

o 56. 10. laſtly, if EK H. Y FKq — CFq ; p then K np 

P S. def. 48. ſhall be a fifth binom. q whence H ſhall contain FI; 

10. in power py and ww. Which was 1d he dem. Fo 

1 5 9.10. _ fore 

In 

$ PROLW rec 


EUcl mE, Elimints 
2 6 PROP. LXXIn. 
, If tuo medial yes 


angles A, B, incom- 
Ing menſurable to one 
8 _ | another be compoſed 
Me: 1 2 together, the two re- 
"poſts maining irrational 
an lines are made, eit ben 
a T a ſecondbhimedial,or 


t line containing in power two medial 1etangles. 
s H containing in power A-+B. is one of the 
w id inational lines. For upon CD propounded 
14 batt e rectangle CEA, and FI=B. whence _ 
Ha=Cl. Therefore becauſe CE and FI a are ya. 2 Up.. 
} the latitudes CF, FK, ſhall be p H. CD. alſo b 23. 10. 
becauſe CE a Nl. FI, and CE. FI c :: CF. FK, C 1. 6. 
I therefore CF TI FK. e therefore CK is a 3.bin. d 10. 10. 
namely, if CF 2 / CFq —.FKq. whence He 3. def. 48. 
— y/ CI F ſhall be a ſecond 2 U. But if CF =. f 57. 1 
/ CFq - FR g, & then CK ſhall be a 6 binom. g C. def. 4 
þ and conſequently H contains in power 2 wa. 10. 
Wiich was to be dem. 2 n h 60. 10. 
Here begin the Senaries of lines irrational by 

Subtraction. 


PROP. LXXIV. 


— — If from a rational line DF a 

D E F rational line DE, commenſura- 

3 ble in power only to the whole 

DF, be taken away, the reſidue EF is irrational, 

and is called an Apotome or reſidual line. 5 | 
For EFq a o- DEq; b but DEq is py; c there- a leni. 26. 
fore EF is p. Which was to be dem. + 

In numbers, let there be DF, 2. DE, / 3« then b byp. 


ſhall be2 —4/ 3: $6 CI 9.117 
n v3 * def. 10: 
A 2 PROP. 


* Cn <a F N 9 * 84 " * LG 2 * 
. + 468% * 9 rr 9 * . Nn y 
> 1 wy * * N N n [, h 5 > 14 
oF e 1 n nn x * . * 3 
F Ea * 2 ö N 
þ | e , * 


—_ 
1 
T5 
5 
2 . 
| 
hs 
"26 
* 
5 * 
8 1 
F 
2 
EA 
A 1 
5 ods 
g 


, 22 8 4 : 
aut wa n A 
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WEL Ts A = 


> 91 LXXV. CAB+] 
E MK? from a medial line DF, ; Whtherefo! 
— — Medial line DE commenſuraè In nu 
1 on in power to the whole DF, * 18 - 
and comprehending willi the whole a ratim : 18 - 
rectangle be taken away, be remainder EF is irrato. Wl 

nal, aud is called a fot reſidual line of d medial, 
a ſch. 16. For EFq a N to the tectangle FD E. there. 
10. fore feeing EDE b is p, c BF ſhall be p! VD. 


b hyp. was to he dem. . ys 
4 let DF be v 54, and DEV, b: 


Fre Ws L; r A 7 

FIN Cx" 8 mY F N 
p 

s 


c 20. aud In numbers, 


def. 10. 24. therefore EF is v / 54 - 24. line DI 
78 J 1 ba it - ROW Lxxvl. | 3s comp 
D E E If from a medial line DF, ( Waran 


—— medial line DE be taken an nainin 
3 being incommenſurable onh n Wl; who! 
power to the whole DF, and comprehending. togethy 
with the whole line DF a medial rectangle, ibn. . theref 
maindey EF is irrational, and ir called g ſecond u. ether, 
| fidual of a medial line. 5 
4 byp. Becaufe DFq and DEq a are we TJ, b thets 
b 16. te. fore ſhall DFq + DEZ be N. DEg. c wherefor 
e 24. 10. DFq-\- DEq 1s uv. alfe the any FDE, 
d cor. 7. l. and Io 2 FDE, a is uy. therefore EF q (d DFq+ 
e 27. 10. DEq — 2 FDE) e is py. wherefore EF is 
inch was to be dem. | 
| In numbers, let DF be v / 18. and DE »v 
8. then EF u 18 - 8. 


PROP. LXXVII. comp 
| — —-— f from a right line AC b conta 
A B C taken away a right line A be. able 
_ ing incommenſurable in power to Wl ima 
the whole BC, and making with the whole AC that il « »! 


which is compoſed of their ſquares rational, and the F 
retangle contained under them medial, the remaindn i fore 
a hb. BC is irrational, and is called a Minor line. lo c 


b /ch,12. For ACq+ABq ais py, but the rectangle Ac; W 1: 


1e. a is y. b therefore 2 KAB N. ACq + ABq (2c „ 
e7: 5 | | CAB 


EUcII DE, Fine. 27, 
0 AB+BC 4 therefore ACq+ABq "TL BCq. ed 15. 10. 
F, « therefore BC is is p. Which was to be dem. ＋ 8 = 4 
In numbers, let AC he V/: 18 -/ 108; AB 10. 

4:18 „ 108. then Iv 3 

** 18 _ * 108. 


. 4 I par a ri ght Bre DF 
oF be ta 2 away a right line 
DE, being iucommenſurable in power to the whole 
tne DF, wt with the whole DF making that which 
35 com poſed of their ſquares medial, and the rectangle 
pies} under the fame lines rational, the line ve- 
naining EF is irrational, and is called a line making 
a whole ſpace medial with 4 regional 4 Sh | 
For 2 FDE a is py. b and. D is uy. c a byp. and 
(2 Grief 


therefore 2 FDE N. rds +EF q ſeh. 12. 10. 
therefore EF is p. Inch was to be dem. b hyp. 

In numbers, let DE be : 4/4216 + y/ 72; DE = be 12. 
7/16 — 72. therefore EF is /: y/ 216 + 10. 
1M -N. 3 | 47. 

e ſch. 12. 
"PROP. LXXI. 10. & II, 
def. 10. 


D EF F Hon à right line DF be taken 
. away a right line DE incommenſu- 
rable in power to the whole DE, and 4 
which taget her with the whole makes that which is 
| compoſed of their ſquares medial, and the rectaugle 
h contained under th + alſo medial aud „ 
be. able to that which is comp 72 of their ſquares, the 
7 10. Wi remainder is irrational, and is called a line making 


bat Wi « whole fpace medial with a medial ſpace. 
the For 2 FDE, and FDq- DEq a are wa; l there- a hyp. and: 
der fore EFq (e DF +DEq— 2 FDE) is py. d and 24. 10. 

ſo 3 Aatty F i is þ . Which was to 10 dem, b 27. 10. 
CB In numbers, let DF 5 V. 186 60, DE c cer. 7. 2. 
2c „189 —y/ 60, then EF ſhall be y: * 180d 11. des 
W r- N. _ v/ To. 10. 


Lemma. 
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\ Lemma. 
ni * 2 E 
c — H 


Tf there be the any exceſs between the firſt MApni. 
tude BG, and the ſecond C (MG) as is between the 
third magnitude DF and the fourth H ( EF;) thn 
alternately, the ſame exceſs ſhall be between the fi 
magnitude BG and the third DF, as is between th 
ſecond C and the fourth . 

a byp. For becauſe that a to the equals BM, DF, 

| are added the unequals MG, EF, that is, CH; 

b 15. Þx.1, the exceſs of the wholes BG, DF, 5 hall be 

© equal to theexceſs of the parts added C, H. 
Which was to be dem. RO Sap 


Coroll. 


Hence, Four magnitudes Arithmetically pro- 
portional, are alternately alſo Arithmetically 
proportional. e 


PROP. LXXX. 
B D C To an Apotome or uf. 


A ——c]}] dual line only one u- 

. 8 tional right line BC, be. 
a 22. 10. ing commenſurable in power only to the whole 4), 
b 22. 10. 35 congruent, or can he joined. 1 | 
0 cor. 7. 2. If It be poſſible, let ſome other line BD be ad- 
d lem. 79. ded to it; a then the rectangles ACB, ADB, 
TO. and ſo conſequently the double of them are us- 
e hyp. and wherefore ſeeing ACq+BCq—2 ACBe—ABq: 
27. 10. ADq - DB = 2 ADB. therefore alternately 
fſch. 12. AGq—+BCq=tADq + DBqq=2 ACB—:2 ADB. 
10, * ButACq+BCq=-: AD DBqeisþy. f therefoie 
$ 27-10. 2 ACB = 2 ADB is pr. Whichis * Kor 
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| b ' 1 
"PROP. LXXII. 
8 CY , 9 '- . , 
& * 4 
RE $$ % 
T's 


——— G7 . ft medial cl line 
A B D C AB only one medial right line 
3 Beᷣß, being commenſurable only 
in power to the whole, and comprehending with the 
whole line a rational rectangle, can be joined. 
Conceive BD to be ſuch a line as may be 
joined to it 5 then becauſe ACq and BCq, as well 
zADq and BDq a are uh TI.. h allo ACq-+BCq,a Ap. 
and ADq+BDq ſhall be ws. c but the rectangles b 10. and 
ACB, ADB, d and ſo 2 ACE and 2 ADB are p. 24. 10. 
e therefore 2 ACB —: 2 ADB, f that is, ACq - Hp. 
bBegq—ADq+BDq is py. g Which is abſurd. d ſch. 12. 
7" PROP. LXIXE;:: 6b. 27. 
A Gr D Unto a ſecond medialto. 
reell dine AB only 7.2. and 
7 1750 Ln | one medial right line lem. 79.10. 
IC, commenſurable oulyY 27. 10. 
in power to the whole, 
and with it containing 
a medial rectangle, cnn 
be ga | 
IL. If it be poſſible, let 
ſome other line BD be 
added to it; and upon EF. p, make the rectangle 
EG—=ACq—+BCq; as allo the rectangle EL —® 4 2 and 
Fig ©: BDq. likewiſe EI = ABq. Now 2 ACB 5: . I's + 
+AbqzACq-+BCqezEG. therefore ſeeing ELÞ hyp. ' | 
= ABq, a alſo GK ſhall be = 2 ACB. moreover © 24+ 10. 
* BCg b are wa N.. c therefore EG (ACg d 23. 16. 
+ CBq) is . d therefore the breadth EH is þ © hyp. 
TL EF. e Further, the rectangle ACB f and ſo 124. 10- 
2 ACB (KG) is wy. d therefore K H is alſo B, r B en. 26. 
EF. laſtly, becauſe Acq BC q (EG) g N 2 ACB 1. 
KG) and EG. KG þ:: EH. K H. & therefore h 1,6 
AL HK. I therefore EK is a reſidual line, K 10. 10. 
whereto HK is congiuent. by the ſame realon! 74.10. 
24 allo 


#% 
* 
* 
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—— — 
, 0 


248 


10. 


c ſch. 27. 


10. 


d 27. 10. 


5 


3 b. 
575 12. 


d ſch. 27. 
I, 


AQ . 
b lem. 97. c is py, Which is abſurd; becauſe ACB and 5 


ST The tenth Book of 
alſo ſhall KM be congruent to the ſaid EK. hir 
is repugnant tothe 80. Prop. of this Book, 


PROP. LXXXIIL. 


Jo a Minor line AB only 
A B D C one right line BC can be jon. 
; | ed being cafes in 
power to the whole: and making together with the 
whole line that which 1s 4 their ſquares 
rational, and the rectangle whic e under 
them medial. N © 
Conceive any other BD to be congruent to 
it; therefore whereas ACq -|- BCq, and ADq+ 
DBq a are pe, their exceſs (2 h ACB =: 2 AD 


are wa by the Hyp. 


PROP. LXXXIV. 
Unto a line (AB) nab 


A B D C witha rational ſpace a while 


| Space medial only one ryght 
line BC can be joined, being incommenſurable injoun 
zo the whole, and making together with the while 
that which is compoſed of their ſquares mii, 
and the rectangle which is contained under then 
rational, N | 
Suppoſe ſome other BD to be congruent alſo 
to it; a then the rectangles ACB, ADB, b and 
ſo 2 ACB and 2 ADB are pz. therefore 2 ACh 
—: 2 ADB, c that is, ACq+BCq =: ADq+BDq 


7% 79-4 is py. Which is abſurd. fine ACq -E BCq, ad 


ADq -- BDq are wa by the Hyp. 


PKOP. 
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PROP. LXXXV. "I" TPM 
Io a line AB, which 
with u medial ſpace 
1 makes a whole ſpace 
Only medial, can be joined 
2 | only one right line BC, 
in incommenſurable in 
the power to the whole, aud 
nes 0 ig, with the whole 
der | AVER 2 at which is con- 
| NM T "<7 F poſed of | their ſquares. 
to . dee, dae Fn 


hihi contained andy them medial and incommen- = 
: ſurable to that which i compoſed of their Kate dd OY 
B Thoſe things being ſuppoſed which are done 
and ſhewn in the 82.*Prop. of this Book; it is 
clear that EH us 11 are þ 'TL EF. Beſides, | 
being that N Bq, „that is, the rectangle EG, 
ris f. ACB dio EG TIL 2 ACB Sp 
and EG. KG: EH. KH; ſhall EH be N. KH. b 14. 10. 
7 therefore EK is a refidual line, and the line cn. cl x . 
bt gruent to it is KH. In like manner may KM 
+ de ſhewn to be congruent to the {aid refidiial | 


0 EK, againſt the 80. Prop. of this Book. + 
„ Thi Depmitions. * 
1 Rational line and à refidual being pro- 


pounded, if the Whole be more in power 
0 than the line joined to, the reſidual, by the 
d ſquare of a right line commenſurable unto it 
B in length; then 
q J. If the whole be commenſurable in length 
d Wl to the rational line propounded, it is called a 

firſt refidual line. . 

II. But if the line adjoined be conimenſurable 
in length to the rational line propounded, it is 
called a ſecond reſidual line. 

III. If neither the whole nor the line e 
be commenſurable in length to the rational line 
Fropounded; it is called a e 8 , 7» 


yt 
1 S 
33 . N 


_ 


" * F * 
"Mg 5 24 0>* - Ste : N 7 
WVC „ 
7 5 4. FS 45 1 . by % £ | | p ; th s 
250% E -Fenth Hooł 0 
, + ww) * — 7 


nom. then ſhall 6 — / 20 be a firſt reſidual, 80 
that it is not neceſſary to repeat more concert- 


© Moreover, if the whole be in more power that 
the line adjoined by the ſquare of a riph 
line incommenſurable to it in length, then 
IV. If the whole be commenſurable in len; 
to the rational line propounded, it is called! 
fourth refidual line. ; | 
V. But if the line adjoined be commenſurable 
in length to the rational line propounded, it i 
a fifth reſidual. | EIT”: 
VI. If neither the whole nor the line adjoineq 
be commenſurable in length to the rational line 
- propounded, it is termed a fixth reſidual line. 


PRO. LXXXVI, 87, 88, 89, 90, gr, 

A.- 40 . 5E To find out a firſt ſecondglin, 
ö D — | fourth, fifth, and ixth reſdual 
e "HOY D - Reſidual lines are found out 


G by ſubduRing the leſs uae 
the greater. ex. gr. Let 6 + y/ 20 be a fiſt bi. 


” 


* 


or parts of binomials from 


ing the finding of them out. 
me Lemma. 
D TG& Let AC be à rehangle wn 
— — f tained under the right ln: 
1 45, 4D. Let AD be him 
Forth to E, and DE equal 
divided in F. and let the ned. 
angle AGE be — FE. ol 
e rectangles AT,DKFH, bij. 
—mſned. Then let the ſquare Lil 
Ali be made, and the ſquait 
ONO=GT ; and the lines Ml, 
- OST, produced. 


1 


7 +» 3 
7 &s * + — 2 
x : 2 % OY Tz 
l 
ry 
* 15 ; , 
9 * a4 " FI 

„ * . * 

þ 
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1 NO = 


Ps 1 conſtr, 
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* 
„3 
* 1 KALE ” 
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19 I fay 1. the rectangle Al 
4 Ges 
„Sog. which appears by the 


2, The 
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ght 
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Hen 
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2. The rectangle DK = LG. For becauſe the 
tectangle AGE a == FEq. b thence are AG, FE, a conſtr, 
GE, c and fo AH, FI,GT=, a that is, LM, Fl, b 17. 6. 
NO ; but LM, LO, NO d are ; therefore c 1. 6. 
He LOF = DK — g NM. d fcb. 2.6. 
3. Hence, AC=AI-DK—FE=LM+NO—-LOeg.s. 
NIR. | £36. r. 
4. b It is manifeſt that DF, FE, DE, are T1, g 43.1. 
5. If AE U. DE, and AE *EL * 4 E- DEq, 16. 10. 


| k then Pall AG, GE, AE be N. K 18. and | 


6. Alſo, becauſe AE I N. DE, m thence ſhall 10. 10. 

E, FE be NI. u and ſo AI, FI, that is, LM 1 by. 

O and LO are . m 13. Io, 

7. Becauſe AG * N. GE, n ſball AH, GT, thatn 1.6. and 
is, LM, NO be .. IO. 10. 

8. But becauſe AE I + DE, o therefore ſhall * before 
FE, GE be r, u and fo the rectangle FI N. GI, o 14. 10. 
that is, LO Nn. NO. wherefore ſeeing LO. NO p :: p 2.6. 

TS. SO. 9 therefore ſhall TS, SO be H.. q 10. 10. 

9. If AE be put . / AEq — DEg, „ then r 19. 10. & 
pal 46, GE, AE be TL. ww 17. 10. 

10. ¶Mherefore the rectangles AH, GI, that is, [ 1. 6. and 
10g, SOg Hall he .es? | 10. 10. 


PROP. 


p 2 
*. 


* bs r „ 1 * > 


1 "IR $073 
o PR. k Py 9 8 


The tenth Book of 
rr. Ton. 
" »Þ Toft 15 ſpace "AC be tontnigg 
| A unde 


ry a rational line AB, an 


Allo AG, GE, AE, are I.; 
therefore fince AE Nl. 4 A} 
5, 5 alſo, AG and GE fal 
c 20. 10. — " N AB. c therefore the 
d lem. 91. © AM tectangles AH and Gl, that 
10. is, TOq and SOq are ja. d Likewile 10, 80, 
e 74. 10. are þ 75 e and conſequently 18 is a refidul 
"5. - Hines, Roma to be fee» © © 7 


b 12. 10. 


* 
” 


feſt 


IB and 


'< »# 


-PROP.' cm. 
See the preceding Scheme. 


I @ ſpace AC be contained under a rational lint 

AB and a ſecond reſidual AD (AE — DE) the 

right line TS, containing the ſpace AC in joun, 

is a firſt medial reſidual line. | 

Again, by the foregoing Lemma, AG, GH, 

2 byp. AE are Ti. therefore a ſince AE is p N. AB, 
b 13.10. 5 alſo AG, GE, ſhall be þ H. AB. © therefore 
c 22. 10. the rectangles AH, Gl, that is, TOq, og us 
d lem. 74. d likewiſe TO . SO. Laſtly, PE e DE « 
10. AM AB ;, f the right angle DI, and the hall 
e hyp. thereof DK or LO, that is, TOS ſhall be pr. Nee. 
f 20. 10. from whence it follows that TS (/ AC) is Hehe 
2 75. 10. firſt medial reſidual. Which was to be dem. make 


PROF. 


EUCIID E, Eins. 


See Scheme 92, 


wall r 
a Faces AC be contained under a Yatonal line 
( 0nd a third reſidual AD (AE — DE) the right 


we 18 containing in power the ſpace AC is a ſe- 
mt medial reſidual line. | Z 
As in the former, TO and SO ate y. There- 


mn fore becauſe DE a is ß N. AB. h the rectangle a Iyp. 8 
de. l, c and fo DK, or TOS, ſhall be yy. d there- b 21. 10. 
op, Wore TS = AC is a ſecond medial reſidual. c 24. 10. 
va ich was to be dem. d 76. 10. 
A PROP. XCV. 

al I. 

the See Scheme 92. 


a ſpace AC be contained under à rational line 
Band a fourth reſidual AD (AE — DE) the right 
Iine 0 containing ihe ſpace AC in power, 35 4 
17007 (27, | | 
As before, TO a © SO. Therefore becauſe a lem. 91. 
Ebis þ TL AB, c ſhall AI (TOq+SOq) be 10. 
by. but, as before, the rectangle TOS is uv. db p. 
iberefote TS'=4/ AC is a Minor line. #hich c 20. 10. 
#13 to be dem. * ; d 77. 10. 


line „ 
th PROP. XCVL 
Per, See Scheme 92. 


; If a ſpace AC be contained under a rational line 
D and a fifth refidual AD (AE DE) the right 
l TS containing in power the ſpace AC, 15 4 
ore Wine which makes with a rational ſpace the whole 
4 lace medial, | | 3 
For again TO 1 SO. therefore ſince AE a is a Hp. 
al u. AB. 5 alſo AI, that i, TOq--SOq, ſhall b 22. 10. 
e. But, as in the 93. the rectangle TOS ispy. c 78. 10. 
52 erhence T8 = V/AC is a line which with þy 

makes a whole r. Which was w0 be dem. 

PROP, 


#7 


* 9 =Y INF « : * 8 _—_— 5 7 * a * th ” * 
RC : - 3 SS I * . ** * * y * F x 4b 9 % 5 oy 7” *. 9 
W. . . . N * 1 we £4.16 hs 
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PROP. cr. 
a ſpace AC be contai 

A D F . 1, ſe be containg 


1 7 a rational line AB, my 

|} a ſixth refidual AD (4 

| | |] DE) the right line IS © 
B 
T 


taining in power the ſpace A. 

3 - f — wink, with a me. 
- ial rectangle, a whole pu 

L, © AY medial * 

As often above, TO A 
109 


SO. allo, as in 96. + 
8 is %. but the reQangle 


a lem. 91. Os is pp, as in 94. aLafth, 
20. © | Oq + SOq Y. 108. 
b 79. 10. & Ie therefore 18 = 4 AC js 


R Ha line which with yy make 
a whole wy. Which was to be dem. 


Lemma. 


* c07.16.6, A — oo a right line DE * 
G M Tx, the rectangles DF= 
D — , and DH— ACq, ml 


oe | IK— BCg. and let Gl. b. 


| 1 


| | | MN drawnparallelioGF, 


conſtrull ion manifeſts. 


2 conſly, 2. The rectangle ACB — GN or MK. For DR 
b 7. 2. a g ACq+BECqb= 2 ACB- Aq. but Abq 
e 3. ax. 1.4 = DF. therefore GK c --- 2 ACB. and d con- 


d 7. ax, I. ſequently GN or MK = ACB. 


e 1.6. . The refangle DIL = MLq. For becauſe 
fi7.6. ACq. ACB e. ACB. BCq, that is, DH, MK: 
MK. IK. e thence is DI. ML. ML. IL. f ther- 


tote DIL=ML4q. 


67 


biſeFed in M, and the lie 


Then 1. The vefangi 
Ex Hk — ACq+HC(g. «Rh 


— 
E 


alſo Di 
fore D. 
Likew 
therek 
DLT 
be 1 

ecau 
y/ DL 


> 


valid. "7 —— 465 
4. If AC e Kc, then DK ſhall be TL 


A 2 N. ACq. 16. 10. 

F 16 8 5 5 5051 SAL For becauſ® 
rin (DH (AC9) 8000 7 thence ſhall DI be h ro. 10. 
U. IL. ner La- GL u- DL. k 18. 10. 


r. Fe cd, BCg u Il lem. 26. 


ton AGB that is, BR A GK. m . DE ro. 
H. GL. m to. 10. 


. But if AC be taken 5 BC, n then DL ſhalln 19. 10. 
Pace be N. * DL oe GLq. 


| PRO P. XCVIII. 
1 . The ſquare of a Teſi- 


1 Ae dual line AB (AC=BC) + 


ple AL applied to a rational line 
— hi 
yl 17 F< | , makes the breadth 75 
; | | | DGa firſt reſidual line. 4 5 


Do as is injoined in: * 
2 2% = r — pre me em. 97- 
— cedin en becauſe 

E F NHK AC, EC, à are e 8 
alſo DK (ACq+BCg) mall be Ti ACq. c Fr dot. 26. 
fore DK is py. d wherefore DL is þ TL UE tc... axd 
Likewiſe £54 rectangle GK (2 ACB) is uy. f 24. 10. 
therefore GL is þ N. DE. g and conſequently f 23. Io. 
DL U. GL. / But DLq N. GL. & therefore 13. 10. 
DG is a refidual, ! wy, that of the firſt order i ſe. 12. 
(becauſe m AC *. BC, and therefore DL Tix 

y/ DLq-GLq.) Which was to be dem. 1 4.10. 
1 1. def. 8 5. 


PROP. 


ee 3th 
2 18 tb n Br 2 5 1 2 
— 
N 2 TOI 2 mY 6 . þ T 1 
n * & rr A V/A» ” _ 4 * 


bf 
_— 
£2. Ne 
Rug * 
1 4 2 
= 
£ fg 
__ 
= 
_ 
Ac — 
#2 , 
% 
* * 
o 
$5 
5 
2 
. ;$ 
3 
5 
1 
o 4 
ay 
42 
2 
197 
4 ' 
Fat 
1 
228 
== 
_ 
> 
? 
* 
1 
1 


AD (4 
Dy 5 


d 23. 19. D . GL. Y But DLq TL GLq. & therſon 


e hyp. and is a reſidual line: and becauſe DL is Ty 
ſch. 12.1%. Ng — GL. m therefore ſhall DG be a ſecond Will stb a 
f 21. 19. refidual. V bich was to be dem. t a 70 
Rinn 1 Mz reſdua 
ſch. 12. P R O P. 8 | For 
= 1885 The fin 5 A L 
74.10. B. +, . The ſquare of a ſtent DE. c 
1 lem, 97. A > 15 medial reſidual id 4 More. 
TO. Dy . _M_T (4C — BC) applied to 1 DGf 
m 2. def. | | | rational line DE nale 
85. 10. | | | che breadth DG « thi 
on” | | refidual line. 
4 23. 10. 1 Again DK is py. 1 
b lem. 26. E Þ xi -wherefore DL is? u. 5 
1 , DE. allo DGK is wy. 4 . 75 
C 1. 6. and whence GL is þ x DE, 5 likewiſe DK N. a met 
10. 10, GK. c wherefore DL N. GL. d but DLꝗ u. ratio! 


d ſch. 12. GLq. e therefore DG is a reſidual line, andthat WW fidual 
10. of f the third order, g becauſe DL A / DL 3 


e 74. 10. — GLq. Which was to be dem. DL 
f 3.def.85. | c wh 
10. P R O P. C3: ſidu: 
g lem. 97. 5 EE I 
10. See the foregoing Scheme. fix 


The ſquare of a Minor line AB (AC -C) applied 
1⁰ 


a py 
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10 4 rational line DE, makes the breadih DG a 
fourth reſidual. . ' 
As before, ACq + BCq, that is, DK is py. aa 21. Te. 
therefore DL isp N. DE. but the rectangle ACB,* hyp. 
nnd ſo GK (2 AC) * is uy. ö wherefore GL isb 23. 10. 
(4 n. DE, c therefore DL Y. GL. þ butc 13. 10. 
t th DLq TL GLq. and becauſe * ACq To BCq, ed ſeb. 12. 
WW thence ſhall DL be r. / DLq - GLq. f there- xo. 
ACE fore DG has the conditions required to a fourthe lem. 97. 


4+ refidual. Vhich was to be dem. 1e. 

. 0 | f 4.def.35; 
bs. PROP. CI.: 6 i 
fon See Scheme 100. 


Ly The ſquare of a line AB (AC — BC) which makes 
ond i with a 1ational ſpace the whole Pace medial, applied 
| to a rational line DE, makes the breadth DG a fifth 
reſidual line. Ds . | : 
For, as above, DK is yy. a wherefore DL is p à 23+ 10. © 
2 DE alſo GK is jp. þ whence GL is TI. b 21. 10. | 
DE. e therefore DL © H. GL. di but DLq oa GLaq.5 13: 10. | 
4 i Moreover DL e xx / DLq — GLꝗ. wherefore® ch. 12. 
| (WH DGF is a fifth reſidual. Vhich was to be dem. 10 


e lem. 97. 


"i - PRO»: lt 5 
2 7 f 5.def.35, 
2 See the laſt Scheme. 10. 


Fa De ſquare of a line AB (AC—BC) making with 

. « medial ace the whole ſpace medial, applied to a 

OL. tional line DE, makes the breadth DG a ſixth re- 

at fidual line. | 

1 As above DK and GK are wa; a wherefore ? 23. 10. 
DL and GL are þ N. DE. allo DKC N. GK. Þ b. and 
c whence DL N. GL. d therefore DG is a re- lem. 97. lo. 
ſidual. B And whereas ACq TL BCq. and ſo DL. 10. 

N. / DLq — GLg, e therefore DG ſhall be a4 74. T0. 


fixth reſidual, Which was to be dem, 10 f. 85. 


0 R PROP, 


258 + The tenth Book f 
PROP. CIV. 
4—1— A4 right line DE un 

B | 


menſurable in length | 


D | r reſidual AB (AC — BO; PEER 
E 525 alſo . ee, D 
5 of the ſame order. Ma 
4 KN. L 
Lemma. ether 
N | conſe 
Let AB. DE:: AC. DF. and AB AH. DE. | 


I ſay AC-|- BC NH. DF + EF. For AC. N 

A:: DF. EF, therefore by addition AC =. 

CC:: DF + EF. FE; therefore by inverſion A( 

a lem. 66: .+ BC; DF -- EF :: BC. EF. a but BC If, 

10. 5 therefore AC - BC HDF EF. Vl 
b 10. 10. was to be dem. : 

a. 12. 6. 2 Make AB. DE:: AC. DF. z therefore AC- 

blem. 103. BC . DF + EF. therefore ſeeing AC- FCC. 

10% is a binomial, d DF -|- EF ſhall be a binonil 


e hyp. too, and of the ſame order. e whefefore Df - Fe 
d 67. 10. EP is a reſidual of the ſame order with AC- ſhew 
: 2 def. BC. Which was to be dem. | whe 

fe 10. : ke. 


FRO Cy, 


A B CA right line DE comms 
nn} — yable to a medial reſidual iin 
— — AB (AC—BC) , it ſel 
D E F arg refidual, and of the [ani 

order. 
a 12.6: Again a make AB. DE :: AC. DF. 5 whe 
blem. 103. AC + BC TL DF - EF. c therefore DF +I 


F 
10. is a bimedial of the ſame order with AC -C, mal 
e 68. 10. d and conſequently DF — EF ſhall be a medial 5 


d 75. and reſidual of the ſame order with AC - BC. Whit 
76. 10. was to be demonſtrated : 


PROP, 


con. 


A B $5 g 4 right line DE conmen⸗ 


| el 


| c therefore DF + EF is alfo a Major line; d and b Hp. 


| the whole ſpace medial, 


{ whence DF — EF is a line making, &c. 


W 3 n ++, * * 
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P RO P. CVI. 


ä furable to a Minor line AB 

— —1— ( BC) is it ſelf alſo a 

777 fVùc ²˙ + 3 
Make AB. DE:: AC. DF. a then is AC BC 2 lem. 103. 

H DF- EF. But AC + BC b isa Major line; 10. 


conſequently DF — EF is a Minor line, Vhich e 69- 10. 
was to be dem, © d 77. 10. 


PROP. CvII. 


K B © Aright line DE commenſu. 

i vrviable io a lin AB (AC BC) 

5 E F which makes with a rational 
„ . - ſpace the whole ſpace medial, 

k it elf alſo a line making with a rational ſpace 


VR = FS 


— ate. * 


For, accordingly as in the former, we may 
new DF +EF to contain in power py and 4. 4g 78. 11 


* Y * | 
. * 2 " , . 
« : „ - 1 K 2 4 , 5 
5 - -4 8 1 hay 4 , * "ow 4 — ; - y =D 
5 2 r 4 ' 77 0 1 * = 
AC 3 » 3 — CORE TR "4 2 a 2 by 8 — * —_ = . . 3 % (3 . : BELT YT Sp V 3 
3 Bo 1 . * 2 5 I BY w - 22 * — * — — 3 If * * 838 — ( =_—T 
J ²˙ 1 ᷑⅛ͤuůũmͤdẽ. a I . . ET a . 
- E. ? * = — * =_ > —— 3 . U — 3 ol ” bet >. = . 2 
4 5 : 8 — 9 2 re > — "> 5 * * A 3 LH 1 * W SF 2 wee „ 


PROP. CVUL. 


B C A right line DE commenſu- q 
— wo] —— table to a line AB (AC — BC) N 
— —1— which with a medial ſpace bo”, 
D E F makes the whole ſpace medial, -# 9 
%%% an i 11h fl 
8 medial ſpace the whole ſpace medial. 

For according to the preceding DF + EF 
ſhall contain in power 2 wa. d therefore DF— , 79. 1% 
EF ſhall be, as in the Prop. W 


o 


R = PROS,” 


The tenth Book of 
PROP. CIX. . | 
** 4 medial rectan. 
a ole B being taken 
from a rational ved. 
angle A= B, therght 
line H which contain: 
in power the ſpace n. 
805 n maining A, is one of 
H 1 thoſe two irrationi 
lines, viz. either a reſidual line, or a Minor line, 
8 Upon CD ß make the rectangles CL= A+, 
2 5 ax.T. and FI=B. whence CE a= A=Hq. wherefore 
[2 2 ana becauſe CI þ is py. c therefore CK is þ N. CD. 
conſir. but being FI b is yy, d ſhall FK be ß N. CO. 
c 21. 10. whence CK T FK. f therefore CF is a reſidual 
d 23. 10. line. Wherefore if CK be TT 4/ CKq = Fg, 
e 13. 10. g then CF ſhall be a firſt reſidual, 6 therefore) 
f 74.10. CE (H) is a refidual line. But if CK NH. 
g 1.def.85. CKq — FKq. k then CF ſhall be a fifth nf. 
10. dual; and conſequently H (y/ CE) 1 ſhall te a 
 hg2. 10. Minor line. Whith was to be dem. 
K 4. def. 83. i | % 
10. 4 P R O P. CX. 
195. 10. See the prec. Scheme. 
A rational rectangle B being taken away frm 
a medial rectangle A-+B, other two irrational lines 
are made, namely either a firſt medial reſidual line, 
a 3. ax. I. or a line making with a rational ſpace the wht 
b hyp. and ſpace medial. „ 
ronſtr. Upon CD the propounded þ make the rech- 
e 23. 10. gles CI AB, and FIB. a whence CE=A 
d 21. Iv. —Hq. Therefore becauſe CI b is u, c ſhall CK 
e 13.10. be þ N. CD. but bechulſe FI h is py, dthence FK 
f 74. 10. f N. CD. e whence CK N. FK. f therefore CF 
g 2. def. 85. Is a reſidual, g and that a ſecond. If CK N. 
„ 1 FKq, Y then H (/ CE) is a firſt me- 
h 93. 10. dial reſidual. But if CK T 4/ CKq - FK q. k 
K . def. 85. then ſhall CF be a fifth reſidual; and ! conlſe- 


quently H (/ CE) ſhall be a line making pv 
PRO,. 


10 
196. 10. with ß. Which was 10 he dem, 


A mec 
ſace A- 
1 9 a 
either a 
with d 

Upon 
therefc 
and in 
cauſe ( 

where 
CK 
he 2 | 
CKq- 
k wh 
Which 


"ft 


35 


Cl. 
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PROP. CXI. 
See the ſame Scheme. | 

A medial ſpace B being taken away from a medial 
ace 4+ B, which is incommenſurable to the whole 
1B, the other two irrational lines are made, viz. 
either a ſecond medial reſidual line, or a line making 
with amiedial ſpace the whole ſpace medial. 

Upon CD þ make the rectangles CI AB, a 3. ax. I. 
and FI=B. a wherefore CE= A —Hq. Becauſe b 23. 10. 
therefore CI is wy, b thence CK is g N. CD, c p. 
and in like manner FK þ N. CD. Likewiſe he- d fo. ro. 
cauſe CI c TL FI, 4 therefore CK a FK. ee 74. rc. 
wherefore CF is a reſidual, f namely a third. If f 3,def.85. 
CK NH. / CKq-FKq, g whence H (/ CE ſhall 10. 
be a ſecond medial reſidual, but if CK Tt / g 94. 10. 
CKq—FKq Y then ſhall CF be a fixth reſidual. h 6.def.85. 
k wheretore A ſhall be a line making yy with H. 10. 

Which was to be dem, k 97. 10. 
| PROP, CXII. 5 
"A A xeſidual line A is not | 
| F D Euthe ſame with a bimedial 
37 IF: line. 2 | 5 
Upon ropounded þ 
3 5 the rectangle CD | 
c Ag. Therefore ſeeing A a 98. 10. 
3 is à reſidual, a BD ſhall be 
a firſt reſidual, to which let DE be the line con. b 74. 10. 
ruent, or that may be adjoined. h wherefore BE, c 1.def.85. 

E, are p N.. c and BE Tx. BC. If you con- 10. 
ceive A to be a binomial, then BD is a firſt bin. 
whoſe names let be BF, FD; and let BF be c d 37. 10. 
FD. d therefore BF, FD are 5 ; and EF e e 1. def. 48. 
TL BC. therefore ſince BC NH. BE f ſhall BE be 10. 

TL BF. g and thence BE N. FE. h therefore f 12. 10. 
FE is p. Likewiſe becauſe BE NY. DE, & ſhall gcor.16.10 
FE be N. DE. I wherefore FD is a reſidual, h ſch. 12. 
and ſo FD is þ. but it was ſhewn p, which are 10. 
repugnant. Therefore A is falſly conceived to K 14. 10. 
be a binomial, Jhich was to be dem. 74.10. 
e The 
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Tbe tenth Book of 
u the / 


The names of the 13 irrational lines differing moreover 
one from another. | 


1. A Medial line. | 
2. A binomial line; of which there are fig 
a ſpecies. : | 8 
3. A firſt bimedial line. | 
4. A ſecond bimedial. , 
F. A Major line. 1 
6. A line containing in power a rational ſy. 
perſicies, and a medial ſuperficies. 
7. A line containing in power two medial 


te prom ro | | 
8.A reſidual line;zof which there are allo 6 kinds, 
9. A firſt medial reſidual line. 
10. A ſecond medial reſidual line. 
11. A Minor line. 
12. A line making with a rational ſuperficies 
the whole ſuperfic ies medial. 
13. A line making with a medial ſuperficies 
the whole ſuperficies medial. , 
Being the differences of breadths do argue dife- 
rences of right lines, whoſe ſquares are applied to 
Tome rational line, and it. is demonſtrated in the pri. 
Propoſitions that ' the breadths which ariſe from ap 
Plymg of the ſquares of theſe 13 lines do differ one 
om another, it evidently ollows that theſe 13 linet 
do alſo differ one from another. | 


PROP. CXIIL 


Eo Fe F 8 of a 1. 
— — 7 


tional line A applied 10 
a binomial BC (BD + 
DC) makes the breadth 


9 


EC a reſidual line, wboſe 1. 
names EH, CH, are 5th 
commenſurable to the Sb 


names BD, DO, of 
by binomial dine af 


Nup 


* * N ** 5 


EUCLIDE's Elements. 26 3 
the ſame proportion (EH. BD :: CH. DC.) and 

4 KHK mal ans 0 which is made, 5 of 

the ſame order with BC the binomial. 

Upon DC the leſs name a make the rectangle a cor. i 6. C. 
DF 8 57 BE. whence BC. CD :: FC. CE. b rg. 6. 
therefore by diviſion, BD. DC:: FE. EC. And 
whereas BD c DC, 4 thence FE ſhall be c c yy. 
EC. Take EG = EC, and make FG. GE :: EC. d 14. f. 
CH. Then EH, and CH ſhall be the names of 
the reſidual EC, whereunto all is agreeable that 


Y is propounded in the Theorem. For being that 


by addition EE. GE (EC) : EH. CH, therefore e 12. f. 
FR, EH e:: EH. CH f:: FE. EC f:: BD, BC, f before. 
wherefore ſince BD g Y. DC. b thence ſhall EH g yp. 

be D. CH. ) and FHq Ti EHq. Therefore be. H 10. ro. 
auſe FHq. EHq :: FH. CH. 5 ſhall FH be N. K cor. 20.6. 
CH, 1 and ſo FC N. CH. Moreover CDg is 5, 1 16. 10. 
and DF (Aq) g is 5 m therefore FC is p, TL m 21. 10. 
CD. whence allo CH is þ N. CD. u therefore n /ch, 12, 
EH, CH are p and g. as before, o therefore EC 10. 

3s a reſidual line, to which CH may be joined. © 74. 10, 
Furthermore EH. CH f:: BD. DC. and fo by 
inverſion EH. BD :: CH. DC. whence becauſe 

CH N. DC, p ſhall EH be ©. BD. But ſup- p re. 10. 
poſe BD N 4/ 5 then ſhall EH be q 15. 10. 
T4 EH A- CHq. Allo if BD A p propound-r 12. 10. 
ed, then ſhall EH be ti. to the ſame p. / that 1. de,. 48. 
is, if BC be a firſt binomial, 2 EC ſhall be a firſt 10. 
reſidual. In like manner, if DC be to the T2 t 1.def.85. 
propounded þ. 1 then is CH Hi. to the ſame p. u 10, 

that is, if BC be a ſecond binomial, x EC ſhail u 2. def. 48. 
be a ſecond reſidual; and if this be a third binom. 10. 

then that ſhall be a third reſidual, c. Bur if x 2. def. 85. 
BD be A. / BDq - DCq, y then ſhall EH be 10. 

H. / EHq - CHq. therefore if BC be a 4th, y 15. 10. 
5th, or 6th binomial, EG ſhall be likewiſe a 4th, | 
5th or 6th reſidual, hich was to be dem, 


Nate 
* 


one tag 254 


The tenth Book of 
PRO P. CXIV. 
x The ſquare of a raty. 


A F E E nal line A applied 10 f a 
B e reſidual line BC (I , 
. | — CD) makes the breadth { 

C BE a binomial ; why 

- Se, names BE, GE are con- 

F menſurable to the name; 

BD, BC of the reſidull 

D line BC, and in the ſam 
proportion, and moreover, the binomial line h If a þ 

. made (BEY is of the ſame order with the vwefual WR 4C.(G 

line (BC.) Lg CD, DB 
2 c0r.16.6. a Make the rectangle DF = Aq. and BF. FE N ref: 
b 12.6- þ:; EG. GF. whence for that DF=AqSC%, « WM 4£ :: © 
c 14. 6. therefore BD. BC :: BE. BF, therefore by con- * en 
d 19. 5. verſion of proportion BD. CD:: BE. FE; EG. Let ( 
e He. GFE: 4 BG. EG. but BD e N. CD. f therefore WF Gaz 4. 
f 10. 10. BG A GE. therefore becauſe BGq. GEqg: 1d H 
ꝗ c. 20.6. BG. GF. b ſhall BG be N GF. k and ſo BG and H 
10. 10. N. BF. moreover BD e is p, and the rectangle verhor 
K cor. 16. DF (Aq; e is py. I therefore BF is f Nl. BD. n Hl. C. 
10. therefore alſo BG is þ TIL BD. u therefore BG, Wi Bl. L 
1 21. 10. GE are p .. e wherefore BE is a binomial, BHT 
m 12. 10. Laftly, becauſe BD. CD:: BG. GE. and inverſe- But E 
n ſch. 12. ly BD. BG :: CD. GE. and BD N. BG. p thence and c. 

10. ſhall CD be N. GE. therefore if CB be a firſt 
© 37. 10. reſidual, BE ſhall be à firſt binomial, &c. as in He! 
p 3%. Io, the prec. therefore, & e. 5 de co 

A 


4 


5 „ & M4.= 


"mus — CÞ 


EPA __ 


8 S by. . "OF 
1er. e, «6. 4 
| E, Element., 265 
LEH 3 = 0 "RS? 1 8 2 8 % ; 5 1 * 
. 2 5 * 5 os : * ” 3 2 x 4 ac g's — 5 * 
1 EL, ; #5 2 ; 


2 of 8 ee, e 
KE = EC 

p—— |. | | 

2 Fa __ | | | 

F 4D 

| 

1 4 

3 1 


If a ſpace AB be contained under a reſidual line 
CE AE) and a binomial CB, whoſe names 
D, DB are commenſurable to the names CE, AE, of 
the reſidual line, and in the ſame 7 15 (CE, 
4E CD. DB) then the right line F which contains 
in power that ſpace AB, is irrational. 

Let G be p. and make the rectangle CH = _ 

Gq; athen fral BH (HI—TB) be aretidual line, a 113. 10. 
and Hl a . CD b U. CE. a and BI H. DB ab byp. 
and HI.BI :: CD. DB:: CE.EA. therefore by in- 
rerion HI. CE :: BI. EA. c therefore BH, AC g e 19. 5. 
HI. CE:: BI. EA. c therefore BH.AC :: HI. CE ::d 12. 10. 
BI. EA. wherefore fince d HI Tx CE, e thence e to, 10. 
BHTL AC. f therefore the reſtangle HC cl BA. f 1. 6. and 
Bur HC (Gd) b is 5 therefore BA (Fq) is py : g ſeb. 12. 
and conſequently F is 5 5 10 was to he dem. 10. 
,, RC” 

Hereby it appears that a rational ſuperficies may 
be contained under two irrational right lines. 

PROP. CXV 15 


A. 


e 40 medial Hine 4B 


are Produced infinite irr a- 

_ ona lines BE, EF, S . 

wphereef none is of the ſame 

| r . > 

— king with any ef the pre- 

& D n. 
Let AC be propounded þ» and ADa tectangle 65 
ö N n 


1 


')ͤbe tenth "Book of 
_ contained under AC, ABl. & therefore AD i, , 
a lem. 38. Take BE = / AD. b then BE is 5, ang, 
10. ſame with none of the former. For no ſquare of 
b 11. 10. any of the former being applied to 5, makes th 
| breadth medial. Let the re&angle DE be finig. kr U C 

ed, a then DE ſhall be py. and b conſequently xp 

(DE) ſhall be p, and not the ſame with m__—_ 
of the former, for no ſquare of the former be. 

ing applied to p, makes the breadth BE, there, 

fore, & c. 5 


PROF. CXVIL - 


— 


Ke: Let it — required to fhew thy 
in ſquare figures BD. the diantta 
4 i incommenſurable in lmgth 


TIT — 


to the fide AB. | 
a For ACq. AB q à:: 2. 1h: 
beor. 24.8. B 7 not Q. Q. c therefore AC 
f 9. 10. AB. Which was to be dem. This Theorem was 
Hof great note with the ancient Philoſophers; 
18 Far he that underſtood it not was eſteemed 
by Plato undeſerving the name of a Man, bu 
rather to be reckoned among Brutes, F 
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a. 


any ach 
Definitions. 


Solid is that Which hath length, 
breadth, and thickneſs. | 


is A — 


III. A 11 ht line 
2 AB is p e 


1 to 3 55 D, when 
al it makes 5 cight angles 
ba ABD, ABF, 
ö; with all the right 
d lines BD, BE, BF, 
ut that touch it, and 


are drawn in the 
ſaid Plane. | 


15 A Plane AB, 
is perpendicular to a 
Plane CD, when the 


drawn in one Plane 


common ſection of 
the two Planes EB, 
and making right an- 
D gles therewith , do 


Pa 
* 
? . 
—— , 


if clip ELEMENTS, 


* The term, or extreme of a ſolid | 


right lines FG, HK. 
AB to the line of 


0 make right angle with 1 5 biber Plane 


8 
8 
——— 


. . 8 n * 
« * 7 a 2” 4 9 — — 8 
N 2 3 —_— A” 
77277 oh ets as 
* 


8 * — 
* — 2 — F — — 22 8 * p In 3 — . 
n A” . —— — — 2 2 2 ern © . — * WS A; : 
<F Y Ny RS - ” 9 — : * 2 e 
. > r +. MM 5 * = 


ag 


= — — 
EY — n.. —— - 


point E, which the perpendicular AE make; qual, Ii 
in the Plane CD, to the end B of the ſaid Miharallelo!' 


The eleventh Book of 


V. The inclinati ſolid 
3 A of a right line AB Kg 3 
Flane CD, is, when 4ffyerficie: 
e — han x —] perpendicular AE i III. A 
| drawn from A ty under 
is aw paint. of tha yhich i: 
| hne to the pl red to 
B E CD, and a ln x 


D EB drawn from thek 


line AB which is in the ſame Plane, whereby 

the angle is acute ABE which is contained the dian 

under the inſiſting line AB, and the line dam 

in the plane EB. 

FI 1 VI. The inclin- oved. 
I F tion of a Plane AB, 

33 to a Plane CD, is a Henct 

G | acute angle F H 2 Wd the . 

5 3 7775 1 themſel 

- | right lines FH, GH, WR : 

E KX 3 which being drawn 

D in eitherof the Planes 

AB, CD to the ſame point H of the comman 


ſection BE, make right angles FHB, GHB, with 
the common ſection BE, 


VII. Planes are ſaid to be inclined to othet either 
Planes in the ſame manner, when the ſaid angles XVI 
of inclination are equal one to another. ſide of 


VIII. Parallel Planes are thoſe Which being that c. 
prolonged never meet. | tiang 

IX. Like ſolid figures are ſuch as are contain - the pl 
ed under like Planes equal in number. fred! 
TJ. Equal and like ſolid figures are ſuch a5 {MW tains t 
are contained under like Planes equal both in ¶ gled C 
multitude and 8 r Cone 
FI. A ſolid angle is the inclination of more WW XL 
than two right lines which touch one another, MW bow 
and are not in the ſame ſuperficies. ; 


1 3 94 0 1 
35 Q, 
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„ 1 

A ſolid angle is that which is contained under 
"ore than two plane angles not being in the ſame 
wperfic ies, but conſiſting all at one point. 

III. A Pyramide is a ſolid figure comprehend- 
d under divers er ſet upon one plane, 
which is the baſe of the Pyramide) and ga- 
jered together to one point. | 

XIIL A Priſme is a ſolid figure contained 


Nader planes, whereof the two oppoſite are 


qual, like, and parallel; but the others are 


barallelograms. 


XIV. A Sphere is a ſolid figure made when 
the diameter of a circle abiding unmoved, the 
ſemicircle is turned round about, till it return 
Tile ſame place from whence it began to be 


oved. | 
Coroll, | 


themſelves. 


| XV. The Axis of a ſphere, is that fixed right 
Hine, about which the ſemicircle is moved. 


XVI. The Center of a ſphere, is the ſame 
point with that of the ſemicircle. 

XVII. The Diameter of a ſphere, is a right 
line drawn thro? rhe center, and terminated on 
either ſide in the ſuperficies of the ſphere. 
XVIII. A Cone is a figure made, when one 
ſide of a rectangled triangle (viz. one of thoſe 
that contain the right angle)remaining fixed, the 
tangle is turned round about till it return to 
the place from whence it firft moved. And it the 
fred right line be equal to the other which con- 
tains the right angle, then the Cone is a fectan- 
gled Cone: but if it belels, it is an obtuſe-angled 
Cone; if greater an agute-angled Cone. 


XIX. The Axis of a Cone is that fix'd line 


about which the triangle is moved. 
. 3 | XX. The 
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| Hence, all the rayes drawn from the center : 
td the ſuperficies of a ſphere, are equal amongſt 
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it began to move. 


taine d under twelve equal, equilateral and eu 


ed under twenty equal and equilateral triangls, 


contained under ſix quadrilateral figures, we 


De eleventh Book of 

XX. The Baſe of a Cone is the circle, whiz 
is deſcribed by the right line moved about. 

XXI. A Cylinder is a figure made by the n 
ving round of a right-angled parallelogram, c 
of the fides thereof, (namely which contain th 
right angle) abiding fix d, till the parallel. 

ram be turned about to the ſame place, whe 

XXII. The Axis of a Cylinder is that quieſgy 
right line, about which the parallelogr. is tumel 

XXIII. And the Baſes of a Cylinder are ne com 
circles which are deſcribed by the two oppogſ 
ſides in their motion. 

XXIV. Like Cones and Cylinders, are thy, 
both whoſe Axes and Diameters of their 1 
Are proportional. 

XXV. A Cube is a ſolid figure contained u. 
der ſix equal ſquares. | . 

XXVI. A Tetraedron is a ſolid figure contain 
ed under four equal and equilateral triangles, 

XXVII. An Octaedron is aſolid figure conti 
ed under eight equal and equilateral triangles, 

XXVIII. A Dodecaedron is a ſolid figufe cu. 


A. 
For 


to be 11 
anothe! 
in a pl: 
a Which 
is in o 
the rig 
lines / 
#0 be de 


angular Pentagones. 3 2 5 
XXIX. An Icoſaedron is a ſolid figure conti 


XXX. A Parallelepipedon is a ſolid fur 


thoſe which are oppoſite are parallel. 
XXXI. A ſolid figure is (aid to be inſcribed 


in a ſolid figure, when all the angles of the fn A7 
inſcribed are comprehended either within te z 
angles, or in the ſides, or in the planes of the 
figure wherein it is inſcribed. © 3 
XXXII. Likewiſe a ſolid figure is then fad I jn the 
to be circumſcribed about a ſolid figure, when in che 
either the angles, or fides, or planes of the ci; 
cunſcribed figure touch all the angles of the f. I £4 
gure which 3t contains, * 


E ROT! 


EUCLIDE's Element. 
PROP. I. 


One part AC of a right line 
cannot be in a plane ſuperſicies, 
and another part CB clevared 
upward. 
2 Produce AC in the plane di- 
eftly to F. If you conceive CB to be drawn 
trait from AC, then tworight lines AB, AE, have 
ne common ſegment AC. a hich is impoſſible. a 10. dx. i. 


PROP., Il. 


3 | If two right lines AB, CD, 
— IE a. they are in a 
the ſame plane: And every © 
triangle DEB is in one and 
| the ſame plane. 1 
For imagine EFG, part of the triangle DEB, 
to be in one plane, and the part FDG; to be in 


another, then EF part of the right line ED is 


in a plane; and the other part elevated upwards. 
Mich is abſurd. Therelore the triangle EDB a I. 11. 
is in one and the ſame plane; and ſo alſo are 
the right lines ED, EB; a wherefore the whole 
lines AB, DC, are in one plane. Which was 


io be demonſtrated. 


PROP. III. 
—— Tf two planes AB, CD, cut 


5 one the other, their common 
E F ſection EF is a-right line. 
If EF the common ſection 
3 be not a right line, à then 
in the plane AB draw the right line EGF, a anda 1. paff. r. 
in the plane CD draw the righc line EHF. 
therefore two right lines EGF, ERF, include a 
luperficies. 5 Which js abſurd, 
| a, PROP, 


b 14. an. L. 


4 - 0 
pe 8 4 OI , 
: 285 „ FS 44 * 
2 2 0 a N 0 - > L - ſe WM ” 3 — — * 1 - 1 
4 8 . — . £4 - b = $4 8 - * 3 „ ; . a 4 - w* R 2 — . . Þ 4 0 , "i 
* , — GGG e ra . 23 NS ... Iwo AE AO EIN 5s * 3 r — OE 
8 1 1 Ae n > 4 * — — — 2 » wh; — — > 4 — —— . 8 2 NR T ef 5 
1 = nt I | — Ie "5: on ns Wo, © — ** — h . - a Y p a « A —— 9 n 23 WA ES <a "WIL — EY *. — 22 — 
_ N 5 7 44 29.46 a - 4 . ue SS a "AMO" IF Vs 8 —_—— N 7 = - 5 J . — of — _ V _— WF. -. 2 —_ 
* 7 WIN . * r < Ms 2 q * — — 3 - 2 Bro, n —— — — - — * * 8 1 
22 8 WE 3 *. . * STI R: 5 4 — oy 2 * + 
* * — — 8 1 2 
n ax pon 8 
> ph 420% ab 95 g 


- ud — 
8 ve 
r 


6 0 
ww 
* 1 


# 


— ̃ ao” eta, 


271 The eleventh Book of 


v2; — od 1 12 2 


| If avight line EF be ar rl 


angles erected upon two [ns 
4B „D, cutting one the oe E 


at the common ſetion E; I F 
ſhall alſo be at right angle oil. | 


the plane ACBD drawn by i 


ſaid lines. | 


/N A H 
5 fake EA, EC, EB, If 
— equal one to the other, a 


Join the right lines AC, CB, BD, AD, dray 

| an right line GH thro? E, and join FA, e 
4 conſtr. FD, FB, FG, FH. Becauſe AE is a = EB, ang 
b 15. 1. DE a= EC, and the angle AED b = CER; 
c 4. 1. therefore AD is CB, c and likewiſe AC 
d/ch.34-I- DB. d therefore AD is parallel to CB, d ay 
e 29.1. AC to DB. e wherefore the angle GAE=EBF 
f conſtr. and the angle AGE=EHB. But alſo AE II 
26. 1. g therefore GEz-EH, g and AG=BH. whence 
4. 1. dy reaſon of the right angles, by the 15 and 
ſo equal, at E, 5 the baſes FA, FC, FB, FD; ar 

equal. Therefore the 8 p66 ADF, FBC, ar 

K 8. 1. equilateral one to another. k and thence the ay 
| le DAF=BCE. Therefore in the triangles AGF, 
14. 1. BH, the ſides FG, FH I are equal; and ſo by 
conſequence the triangle FEG and FEH ae 
m8. 1, mutually equilateral. m therefore the angle 
n 10. def. 1. FEG, FEH are equal, and n ſo right angles. 
In like manner, FE makes right angles with all 

d z. def. 11. the lines drawn thro? E in the plane ADC, 0 
and is therefore perpendicular to the ſaid plane. WF com 


ROE . 


. 


EUC LIDE“, Elements. 
r. v. | | 
| i If a right line AB be erected 
3 1 to three right lines 
E 4 ee touching . "ag 
at the common ſect ion, thoſe three 
I/ 85 lines are in 5 ame Ede 
D For AC, AD, a are in one a 2. 11. 
e plwane FC; a and AD, AE, are 
in one plane BE. which if you conceive to be 
ſeveral En then let their interſection h beb 3. 11, 
the Tight line AG; therefore becauſe BA by 
the Hypoth. is perpendicular to the right lines 
AC, AD. c and lo to the plane FC, d it is alſo c 4. 17. 
perpendicular to the right line AG. therefore d 3. def. 1 f. 
(fince a that AB is in the ſame plane with AC, 
AE) the angles BAG, BAE, are right angles, 
and conſequently equal, the part and the whole. 
Which 1s abſurd. POS | : 
5 „„Na. VL: . 
4 1 two right lines AB, DC, be 
erected perpendicular to one and 
the ſame plane EF; thoſe right 
lines AB, DC are parallel one 
to the other. | 


*t 


Draw AD, whereunto let 
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1022 


L 


| * DG=AB be perpendicular in 
the plane EF, and join BD,BG,AG. Being in the 


triangles BAD, ADG, the angles BAD, ADG aa Vyp. 


are right angles, and AB Y — DQG, and AD is b conſtr. 
common, c therefore BD is AG. whenceinthec 4. 1. 
triangles AGB, BG, equilateral one to the o- 
ther, the angle BAG is d = BDG ; of which d 8. 1. 
being BAG is a right angle, BDG ſhall be ſo 

alſo. but the angle GDC is ſuppoſed right, there- 

fore the right line GD is perpendicular to tjñe 
three lines DA, DB, CD. e which are therefore e 5, 11. 
in the ſame plane f wherein AB is. Whereforef 2. 11. 
lince AB and CD are in the ſame plane, andthe | 
internal angles BAD, CDA, are right angles, g g 28.1. 
B and CD ſhall be parallels. lich wan to be 
em, 8 PROP. 


Tbe eleventh Bool of 
PROP. VII. 
_B 


If there be two parallel rig, 
lines AB, CD, and any pon 
E, F, be taken in bothof they, 
the line EF which is joined 3. 
D theſe points, is in the ſane 

plane with the parallels ANC. 


þ 


= 


Let the plane in which AB, CD are, beat ln the. 
by another plane at the points E, F. then if EF 0 bun 
is not in the plane ABCD, it ſhall not be the Ir Pate 


F, a the 
herein 
jeular t. 
Lare p 


common ſection. Therefore let EGF be the 
a 3. 11. common ſection; which a then is a right line, 
b 14. ax. I. therefore two right lines EF, EGF, include : 
ſuperficies. 5 Which is abſurd, | 


PROP. VIII. A 
Tf there be two parallel gb. 
lines AB, CD, wheteof one 
AB is perpendicular to a plane 
EF. then the other CD pal 
be perpendicular to the ſane 
* F plane EF. „ 
„ The preparation and de- 
monſtration of the ſixth of this Book bein 
transfer*d hither ; the angles GDA, and GD 
a 4. 11. are right angles: a therefore GD is perpendicl- 
| 
| 


zrallel: 
|; and 
allels a 
parallel 
qual, V 
ue of e 


0 AC, E 


b 7. 11. lar to the plane, wherein are AD, DB ( in 
e z. def. 11. which alſo AB, CD are,) c therefore GD is 

perpendicular to CD. but the angle CDA is alſo 
d 29. 1. d a right angle. e therefore CD is 1 <q 
e 4. IT. to the plane EF, JVhich was to be dem. 
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PROP. IX. 


WORKS Right lines (AB, CD) which 
"—A—p 0 3 to the ſame right 
—— line EF, but not in the ſame 

1 P plane with it, are alſo parallel 

| one to the other. | 
In the plane of the parallels AB, EF, draw | 
8 perpendicular to EF; alſo in the plane of 
he parallels EF, CD, draw IG perpendicular to 
F, a therefore EG is perpendicular to the plane a 4. It. 
herein HG, GI are; and AH, CI are perpen- b 8. 11. 


icular to the ſame 7 957 c therefore EH and c 6. II. 
Lare parallels. ich was to be dem. 


PROP. X. | | 
If two right lines AB, AC, touching 
one another be parallel to two other right 
C lines ED, DF, touching one another, and 
not being in the ſame plane, thoſe right 
I lines conta in equal angles, BAC, EDF. 
D Let AB, AC, DE, DEF, be equal 
Np one to the other, and draw AB, BC, 
N EF, BE, CF. Being AB, DE, a are 
rallels, and equal, 5 alſo BE, AD, are paral- 4 ”P- and 
es and equal. In like manner CF, AD, are pa- //. 
allels and equal; c therefore alſo BE, FC, are b 33 1. 
aallels and equal. d Therefore BC, EF are e- 2, d&. I. 
jul. Wherefore ſince the triangles BAC, EDF, aud 30. 1. 
re of equal ſides one to the other, the angles d 33+ K. 
BAC, EDF e ſhall be equal. Vhich mas to he den. e 8. K. 


PROP. Xl. 


From a point given on high 

A, to draw a right line AI 

perpendicular to a plane be- 
low BC. | 

In the plane BC draw any 

8 1 line 


4 12. 1. 
B 11. 1. 


. 

d conſtr. 
e 4. II. 
T 8. 21. 
gg. def. 1 1. 
h conſtr. 
14. 11. 


The eleventh Book of 
line DE; to which from the point A a dray th 
perpendicular AF, and h likewiſe FH in th 
plane BC cutting the (aid line DE at F; «tha 


let fall AI perpendicular to FH. Which A G 
ſhall be perpendicular to the plane BC, 
For thro' Ic let KIL be drawn parallel to Df. 
Becauſe DE d is perpendicular to AF, and FH,, 
therefore DE ſhall be perpendicular to the play 
IFA. and ſo alſo KL f is Een to the 
ſame plane, © DE the angle KIA is arigh 
angle. but the angle AIF is allo h a right auge * 
I therefore AI is perpendicular to the plane 2 he righ 
Which was to be done. | jy in th 
| | ue righ 


2 II, II. 


2 Wok BY 
C8. 11. 


4 6: 11. 


PROP. XII. 


|F D In a plane given BC, at a pain 

Ba given therein A, 10 exec a fu. 
ARE pendicular line AF. 

1 2, From ſome point without the 


| T 
A 
plwkane D, a diaw DE penendi- ( 
cular to the ſaid plane BC, and one the 
points A, E, by a line AE, h draw AF pal 5 
to DE. c it is apparent that AF is perpendicy- 
lar to the Plane BC: Fhich was to bh | 
This and the preceding Problem are pradi- Fro 
cally performed by applying two ſquares totl: plane 
point given; as appears by 4. 11. F. c 
i There 
PROP. XIII. right 
. s angle 
F . As a point given C in «WM plane 
N Plaue given AB, two rightlne! Wi plane 


CD, CE, cannot be — 6 para! 
, pendicular on the ſame ide. | 

F C _- For both CD, and CE, 4 

ſnould then be perpendicula: to the plane Ab, 

and conſequently parallels ; which is repugnant 

to the definition of parallel lines, 


PRO? 
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PROP. XIV. 


' Planes CD, FE, to which the 
fame right line AB is perpendicu- 
lar, are parallel, LM 
E/ If you deny this; then let 
the planes CD, FE, meet, ſo 
that their common ſection be 
the right line GH, in which 
| take any point I, draw to it 
he right lines IA, IB, in the laid planes, where- 
by in the triangle TAB, two angles LAB, IBA a 
ue right angles. b Which is abſurd, 


PROF. XV. 


If two right lines AB, AC, 
touching one the other, be paral- 
lel to two other right lines DE, 
DF, touching one the other, and 
not being in the ſame plane with 
them, the planes BAC, EDF, 
drawn by thoſe right lines are pa- 
a rallel one to the other, | 

From A a draw AG perpendicular to the, 11. 11 

lane EF, h and let GH, GT be parallel ro DE, h 31. = 

F. c theſe alſo ſhall be parallel to AB, AC. 20, 1. 


a, hyp. and 
3. def, IT, 
| b 17.1. 


angles. f therefore GA is perpendicular to the t 4. 1 . 
plane BC; but the ſame is perpendicular to the g couſty. 
plane EF. þ therefore the planes BC, EF, are n 14. 11. 
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4 1. 11. 


2 16. Ita 
D 2. 6, 


ä whore, if produced; . in I; wherefor 


The eleventh Book of 
PROP. XVI. 


If two parallel Planes 4 
| | CD, becut by ome other pln 
A Re 2 HEIGF, their common | 


| Gion EH, GF ave pun 
one to the dther. 

| 15 3 conceixe 

| to. be otherwiſe ; being i 

lte ſame plane that & 

HS ] | 


5 them, they will meet ſons 


ſince the whole lines HEI, FGI a are inthe 

planes AD, CD, being produced, the. plans 

alſo ſhall meet. contrary to the U Pp. 
PROP. XVII. 


— If two vight lines ALB, CMD, . 
ED cut by parallel planes EF, GH, IK; 
E 7 all be cut proportional), (A. 
2 . 


[L f 4d . CM. MD. ON 
G&| | Let the right lines AC, BD, be 


drawn in the planes EF, IK; 20 
B-—DR alſo AD paſſing thro? the pla 
[ GH in the point N. and join NL, 
LA the planes of the tiiangles ADC, Al, 
make the ſect ions DB, LN, and AC, NM 
parallels. Therefore AL. LB.: AN. ND): 
CM. MD. Which was io be dem. 


RE exo? I 


EUCLI DE“ Elements. 279 
PRO P. XVIII. 


FF,fa rigbt line A be 
XX. 1 vet to ſome 
plane CD, all the planes 
extended by that right 
& line AB (EERxc.) hal 
be perpendicular to the 
— Ip ſame plane CD. 

5 et there be ſome 

one plane EF drawn by AB, making the ſection EG 2 31. I. 
fon with the plane CD; from ſome point whereof b 8. 11. 
n the H, 4 draw HI 3 to AB in the plane EF; C 4. def. II. 
lanes WY then ſhall HI be perpendicular to the plane ; 
CD, and fo likewiſe any other lines, that are 
perpendicular to EG, þ therefore the plane EF 
is perpendicular to the plane CD; and by the 
ſame reaſon any other planes drawn by AB ſhall 
be perpendicular to EF. Which was to be dem. 


PROP. XIX, 
1 = If two planes AB, CD, 


a cutting one the other, be 
perpendicular to ſome plane 

GH. their line of common 

ſection EF ſhalt be perpen-j 

— to the ſame plane 
GAH.) 13 

CD, are taken perpen- 

dicular to the plane GH, it appears by 4. def. 1. a 13. 11. 


tore the common lection of P 7s faid planes, 


"PO PROP, 


\ 2 8 Y To * 
Fa, 8 N N : [OR i bas S * * 
. A N e 1 * e F n * 0 
S 2 F 1 2 J : - G , \ 
DRYER, « \ 
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PROP, XX. 
Tf a ſolid an ABCD be ch. 2 
AD, DAC, BAC, any 10 o 79 


them howſoever taken are gieaty 
St .. than th Toes " J* 
If the three angles are equal, the aſſertion i 
evident;if unequalthenJet the greateſt be BAC; 
from whence a take away BAE = BAD, aj 
2 23. 1. make AD AE; and alſo draw BEC, BD, Do 
5 Becauſe the fide BA is common, and AD R 
b conſtr. AF : and the angle BAE b -= BAD. c thence i; 
c 4-1. BE — BD. but BD. DG is 4 © BC. e therchor 
d 2c, 1. DCS EC. Wherefore ſince ADH AE, andthe 
e ax. I. ſide AC is common, and DC c EC. F the angle 
f 25. 1. CAD ſhall be EAC. g therefore the ang 
g 4. dæ. I. BAD + CAD BAC. Which was to be dem. 


PROP. XX. 
E R D Ever ſolid angle A is en. 


* 


— 
. 


tained under leſs angleri hun 
| four plane-ri 5 ai 
For It 
A cuttin 
2 es lid a 
ſided 


quently A fhall be = 4 right angles. Which 
was to be dem, | ld 
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PROF. XIII. 


- 


To make a ſolid angle MIX of three plane angle 

A,B, C, whereof two hom ſoever taken are gray 

* 21. 11. than the third. But it is neceſſary that thoſe thy 
angles be leſs than four right angle. 

Make AD, AE, BE, BP, Cb , CG, equal one 

to the other; and of the ſubtended linesDE,FF, 

a 22.11. FG (that is, of the equal lines Hl, IK, XH) 

and 22. 1. make the triangle HKI; about which 5 delcnjhe 

b 5.4. thecircle LHKI. * But becauſe AD is c Hl. 

* Ses Cla- c let ADq be = HLq + LMg. d and let LM 

vid. be perpendicular to the plane of the circle HK, 

c ſch. 47. 1. and draw HM, KM, IM. -wherefore fince the 

d 12. 1. angle HLMe is a fight angle, f thence is MH 

e 3-def.11. = HLq-\- LMq g = AD4g. therefore MH= 

f 47. 1. AD. By the ſame reaſon MK, MI, AD (that i, 

5 conſtr, AE, EB, &c.) are equal; therefore ſince HM= 

conſtr, AD, and MI AE, and DE = HI. k the any! 

k 8.1, A ſhall be =— HMI, kaslikewiſe the angle IMK 

— Þ, k and the angle HMK — Gu wherefore : 

ſolid angle is:made at M of the three given 

plane angles Which was to be done. AD is aſſu- 

med to be © HL. But this is manifeſt. For il 

I conſir.&? AD be= or A HL, then is the angle Al= 

8.1. m or ce HEL. In like manner ſhall B be = arc 

m 22.1. HLK, and C S or c KLI. wherefore A+B+C WW on ei 

* 4. cor. 13. * ſhall either equal or exceed four right angles. and! 


"7 contrary to the Hypoth. therefoie rather let AD I AD, 
be & HL. Which was to be dem, - [ 
| | wner 


PROP, 


* 


EUeLIDE', Elements. 28 
PROP. XXIV. 


If a ſolid AB be con- 

tained under parallel 
planes, the oppoſite planes 
thereof ( 4G, DB, 8c.) 
are like and equal paral- 
lelograms. 

The plane AC cut- 

& * =D ting the parallel planes 

AG, DB, a makes the ſections AH, DC, paral- 2 16. Tr. 
| Jels. and by the ſame reaſon AD, HC are pa- 
rallels. Therefore ADCH is a parallelogram. 
By the like argument the other planes of the 
arallelepipedon are h parallelograms. wherefore b 35.def.1; 
being AF is parallel to HG, and AD to HC, 10. 11. 
the angle FAD ſhall be = CGH. therefore be- d 34. 2. 
cauſe AF d = HG, and AD 4 = HC, and ſo e 7. 5- 
AF. AD:: HG. HC, the triangles FAD, GHC, g 6. 6. 
gare like and 5 equal; and conſequently the h 4- 1. 
parallelograms AE, HB are like and k equal. and K G. aa. I. 
the ſame may be ſhewn of the other oppoſite 
planes. therefore, &Fc. * 


FH a ſol: al- 
0 - DF C P lelepipedon ABCD 
be cut by a plane 
EF, parallel to the 
oppoſite planes AD, 
＋ BC ; then as the 
(IP baſe 72 is to na 
5 abs baſe BH, /o ſha 
AE B * 77 440 i to 
= | _ _ Jolid HC. 
pb Conceive the Parallelepipedon to be extended 
a either fide, and take AL E, and BK EB, a 36. 1. & 
„aud put the plane IQ, KP, parallel to the planes 1. 4e f. 6. 
D W AD, BC; then the pgrs. IM, AH, and a DL, DG, þ 24.11. 
and IQ, AD, EF, Cc. are a like and equal. cd ro, def, 
wherefore the Parallelepipedon AQis Af; 17 II, 
e 7 


ry 


, * 


FFF ²˙ add q Y * 
7 "BP g EF 1 IJ \ ? 4 


284 The eleventh Book of 
by the ſame reaſon the Parallelepipedon Bp 
BF. therefore the ſolids IF, EP. are as multiple 
of, the ſolids AF, EC, as the baſes IH, KH, at 
of the baſes AH, BH. And if the baſis Ie 1 
d 24. 11. , , a KH, d likewile ſhall the ſolid IF be 
and 9. def. cc, =, 2 EP. e conſequently AH. BH: AF. 
11. EC. Whith w to be de. \1's 
e G. def. 5. The ſame may be accommodated to all ſorts of 
Fri, M ' OOH 4 


Coroll. 


If any Priſm whatſoever be cut by a play 
arallel to the oppoſite planes, the ſection ſhall 
be a figure equal and like to the oppoſite planes, 


; PROP. xXXYI 
4 | Upon a right lin 


IX given AB, and u 

| N | point e mn, 

＋ /N N. * _—_ A 
, >| — l equal, to 4 
3 N/ yd Pa ſolid * gien 

= 1 F C DEF. 

2 11. 11. From ſome point F a draw FG perpendicular 
. to the plane DCE, and draw the right lines DF, 
FE, EG, GD, CG. Make AH = CD, and the 
angles HAI = DCE, and AL = CE; and in the 
plane HAI make the angle HAK = DOd, and 
AK — CG. then erect KL perpendicular to the 
plane HAI, and let KL be GF. and draw AL: 
then AHIL ſhall be a ſolid angle equal to that 
given CDEF. For the conſtruction of this does 
wholly reſemble the framing of that, as may es- Ar 


ty appear to any that examine it. 


N 


* We x - ** 4 — 2 e 9 TY 
a 
4 * 


IE TS 


EUCLIDE's Elements. 
PROP. XXVII. 


£ 1102/1 A to deſcribe 


. like, and in like 
| manner futuate, with 
= F 7 folid Parallelepipe- 
: — 8 don given CD. 

Of e BAH, HAI, BAI, which 
are equal to FCE, 


t 
. 


a. Parallelepipedon 
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K,. D Upon a right line 


66, FCG, 4 make the ſolid a 26. rr; 


angle A equal to the ſolid angle C. alſo “ make b 12.6. 
FC. CE :: BA. AH. b and CE. CG :: AH. AI (cc 22. 5. 


whence of equality FC. CG: BA. AI) and finiſh 
the parallelepipedon AK, which ſhall be like to 
that which is given. 


For by the conſtruction, the Parallelogram dd r. def. 6. 


BH is like FE, and d HI to EG, and d BI to FG, 


and e ſo the oppoſites of theſe to the oppoſites e 14. 11. 


of them : therefore the fix planes of the ſolid 
AK are like to the fix planes of the ſolid CD, 


f and conſequently AK, CD, are like ſolids. f ꝙ. def. it 


| Which was to be dem. 


dor. Anm 


\ Ab be cut hy a plane FGCD 
drawn by the diagonal lines 


' planes AF, HB, that ſolid 
A——— 4 hall be equally biſected 
. by the plane FGCD. 


If a ſolid parallelepipedon 


DF, CG, of the oppoſite 85 


For becauſe DC, FG, are a equal and parallels, a 24- 11. 


b the plane FGCD is a Pgr. and being a th. Eg rs. b 34 1. 
AE, HB, are equal and like, þ alſo tie triangles 
AFD, HGC, CGB, DF are equal and like. But 
the Pgrs. AC, AG, ale equal and like to FB and 
FD. therefore all the planes of the priſme FGC- 
DAH are equal and like to all the planes of tne 
prilme FGC DEB, ande conſequentiy this priſme 
is equal to that, Which was to be dem. 1 


c 9. def. r i. 


— n , . 8 * Jn * 2 We W 8 
K . n * Sos 4 N W e a 3 as * W > 1 
; R 8 Fan r 5 5 a 
Tr et Uv0ö)!mg 5... \ : 
4 e 4 Y = 7 * * 
. 
25 * 
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PROP, XIIX. 


nher pal 

LK; 2 

ra G 5 ne to t. 

Solid Parallelepipedons AGHEFBCD, AGHEM. 95 
LXI, bein e upon the ſame baſe AGHE, =Y 


* i. e. he- and in the ſame height, whoſe inſiſting lines Ar, 
tween the AM, are placed in the ſame right lines AG, FL, an 
parallel equal one do the other. . | 

planes AG- For a if from the equal priſmes AFMEDT, 
HE, FL- GBLHCK, the common priſme NBMPCI be 
AD, and ſo taken 4 N and the ſolid AGNEHR be added, 
underſtand the Parallelepipedon AGHEFBCD ſhall be = 
it in the AGHEMLKL. Which was to be dem. | 


ollowing. | | a 
2 ef. 5 P RO P. XXX. 

11. and 35. E L 

1. : He 
b z. and 1. 225 | . 
d&. 1. 25 


an 


Solid parallelepipedons ADBCHEFG, ADCBIM 
LK being conſtituted upon the ſame baſe ADN, aud 
in 


a — ** 
K 5 , \ N N r — 7 
W TT T2 DAR 9 
5 . e „ * 7 
. — 5 
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« the ſame height, whoſe inſiſting lines ana .-: 
e not placed in the ſame right lines, are equal 
ne to the other. | 0 
For produce the right lines HEO, GEN, and 
HO. KIP; and draw AP, DO, BQ, CN. a then a 34. 1. 
111 DC, AB, HG, EF, PQ, ON be as well e- 
mal and parallel one to the other as AD, HE, 
F, BC, KL, IM, QN , PO. öh wherefore the pa- b 29. 11. 
11elepipedon ADCBPONQ fhall be equal to 
ither parallelepipedon ADCBHEFG, ADCBE 
(LK; and c conlequently theſe two are equal © 
ne to the other. Which was to be dem. . 


* * 0 * 
3 C 0 m * Li 
£ LDF 695 3 ww! 
: 2 * ; : ” : * 
- T 
1 f „ 
> 
* 


1. AN» T. 


a * | 1 * e e 


LE 
pipedons, ALE 


ram PRT S equal and like to nd 0 His. ; 
on - 4 IO. 0. 


IX equal and like to the 55 AB. b 27. ir. 
ERB, V, and io. def. 


1 + 


"RE bs * * een 
n A a3, * 
. * p = 
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F 9. 5. rallelepi pedon CDfſhall wy to ER 
29, IT, 5 RV Gr. \X þÞ, = AB. Which was 10 19 50 WM 1xM 
= Pan. . the parallelepipedons AB, CD, will EEG 
des oblique tothe baſes, then on the ſam ame H fie: 

es and inthe, ſame, heighth place parallel (HK 

k 19. 11. dons whoſe ſides are perpendicular to the a :: DL 
At hey ſhall be equal to one another, and t,t DL 

m 1. ax. T. that are ohlique; n whence alſo the obig b the 
parallelepipedons . CD are n, N ri 
ene ad dem. fs or 

cont! 

4 fourt 

firſt: 

cond 


rallelepipedpiis An, FGL, of the; 

zei hth, are pls BCD, Pa F. 
45. 1. 4 roduct EHI, a and make the per, Fl=4Al 
31. T. and h compleat the parallelepipedon FINK, 
c 31. 11. is clear that the parallelepipedon, FEIN. 
4 25. 11. 1 EFGE 6: : FI W Which n 


„ 
. R 0 P. XXIII. | 
Like ſolid 3 
dons; Al CD, EFGH, 1 
in tri ples! pro ling 


9 g er F 
: 4 3 © Ra f +: 
id "by w—_ ” 
| Solid 


 theother of that in wn 
22 e 45 5 I 
like proportion | 7 
- are, r ee 11 IE. 
1 FProduce then ri alin 20 
| . 2 make 1210 IN, equl 10 


pa 
N. 
, b | 
Me i; 
epi 1 


E Dals 


tha 
blia 
Wi 


DLG. :DLQV.IXBP:;IXBP 


: —_ 8 * an! ws 
3 . * 0 * 2 2 [0 & Ra ans] 5 ts "5M 
pod. 2 %P * 3 e dt * * * NN? * 1 
7 WL dag 4 ky 7 5 
— - - . * . * 9 
% 
— 
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to EK, KH, KF, band ſo the '*parallelepipedon b 27. 11. 
IXI equal and like to tlie parallelepipedonc 31 1. 


EFGH. (Let the paralle s. IXPB, DLYQ be fi- d hyp. 
n:ſhed..- .d Then ſhall be AL. IL (EK): l. 10 e 1. 6. 


; (HK) 2 Bl. IN. KF. 7 that i is, e Ab. DL f ol 11. 


DL. IX 2 BO. I T. fi. 6. the pa 791 pp. ABCD. g conſtr. 

XMT. (2 EFGH.) 1. 10. 955 Fo 
5 therefore 1 proportion of ABCD of EFGH k x, 6. 
4s itte f of ABCD to DLQY, 3 
E. or of A Which was to he dem. _ 

. Coroll, | 

| Heger it appears, that if four right lines be 
coninually proportional, as the fir is to the 
fourth, ſo is a parallelepipedon deſcribed on the 
firſt to a parallelepipedon delcribed on the ſe- 
cond, * Uke, and in He, manner deſcribed. 


1 tn TP * pa-. 
wy ko ADCB, 
Eo, the baſes and 
altitudes are recipro- 
cal (AD. EA :: EG. 
HC.) And ſolid pa- 
 rallelepipedons, ADCB, 


Ec whoſe baſh wind Utitudes are reciprocal, 


are equal. 
Firſt, let the ſides CB, GE be perpendi icular to 4 z. f. 


the baſes ; then if the altitudes of the ſolids are b 3c. 1. 
equal, the bafes allo ſhall-be equal, and the thing c 32. 11. 
is clear,” Bur if the ality 


es.are unequal, from d 17. 53 
draw e I. 6. 1 
f conſtr. 


th greater EG a take EI AC, a . 5 dra 
e 1 IK A 5 to the baſe EH. then 


oe. A EH e parallepp. ADCB.EHIK gr. 5. 
4: par epp. EHGF. EHIK « :: GL. IL en GE. h 32. 11. 
> Gf. AC.) g Fo is plain therefore that AD: "EH k hyp. 
65 98 98 Which-was to be dem. It. 6 
ADCB. EHIK D: ADEH R: EG. EI Im 32. 11. 
0 1.5; parallepp. EHOF, EHIK. 1 ö 9. 5. 
—4 , ore 


FT 1 1 — * 1 RF -=M 
* * bo a. " \ 
4 
9 - SIO 
v - 
o N * 
EF. 
OY; . 
x 
* 
- 
an 
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ſore the parallelepipedon ADCB = EHC. 
Which was to be dem. | _ 
Moreover, let the ſides be oblique to the baſes, 
and erect right parallelepipedons upon the ſame 
baſes in the ſame altitude; the oblique paralle. 
lepipedons ſhall be equal to them. Whereſg 
fince by the firſt part, the bales and altituge 
of thofe be reciprocal, the baſes and altitugg 
of theſe alſo ſhall be reciprocal. hich vat h 
be dem. _— 
Corolls 8 | 
All that hath been demonſtrated of parallele. 

dons in the 29,30,31,3233,34 Prop. does alſo agi 
in triangular priſmes, which are half parallele 
dons, as appears by Prop. 28. Therefore, 

1. Triangular priſmes are of equal height 
with their baſes, i 

2. If they have the ſame or equal baſes and 
the ſame altitude, they are equal. | 
3. If they be like, their proportion 3s triple 
to that of their ſides of like proportion, 
4. If they be equal, their baſes and altitudes 
are reciprocal ; and if their bales and altitudes 
be reciprocal, they are alſo equal. 


PRO P. XXVV. 


If there be m 
plate angles BAC, 
EDF, equal, and 
from the point af 
thoſe angles tw 
right lines AG,DH 
| _ 1 N on bgh 
containing equal angles with the lines firſt given, eat 
#0 his c e ent 1 (the angle GAB — HDE, 
and GAC HDF.) and if in thoſe elevated lines AG, 
DH ſome points be taken, G, H; and from theſe points 
perpendicular lines GI, HK, drawn 10 the planes BAG, 


EDF, in which the angles firſt given are, and 15 


lines A. 


pendici 
angles 
reaſon 
angles. 
LMq+ 
fore th 
ALq « 
BAq e 
ABL. 
rence t 
therefc 
LF, 
EF; £ 
angle 
angles 
EF K. 
= DK 
taken 
LMq 
HD 

theref 
was T7 


The 
from \ 
on hi. 
luſt g 
trom 
to the 
one t. 


12 5 . 8 * 
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lines 4, DX, be drawn tothe angles fnſt given from 


es; Wl ihe points I, K, which vre made by the be ene, 


me n the lanes: thoſe right lines with t he elevated li 
Ie 10, 77 ſoall contain equal angle: GAM, HD: 


land MC to AC, MB to AB, KF to 


, and 1 HF,. HE; a an 


angles LMC, LA A, LMB; and by the ſame 
ran the angles HKF, HKD, HKE are right . 


Mq + MAq e = LMq +, BMꝗ + 
e 12 =Blq — BAqg.. g therefore the angle 
115 is alſo ; right an B the like inte- 
oe the angles DFH. DER + are right angles; 
e therefore AB=DE, f aud BL II, 


es EF; g and rhe an le ABC = * 5 g and the 


es angle ACB = D E. "whence *t e Other right h 1 6 


e Make DH, AL, equal; ans GLLM 1 I 
DF, KE to 
Pe bet perpendicular; and draw the ri 0 51 ines BC, 


M is per- a g. X 
Mo: to th lane BAC; b wherefore the h; 2 


ngles. Therefore ALdC LMq * AMg 47 * : 
LMq+CMq-1- ACg c = LCq + 2204 d there- 46. x. 
be we an le ACL is a right angle. dene 35 


Fand Ai 26. f 
-D, and CL —FH. wherefote alſo BC = g 4. 1 


an ges CBM, BCM, are equal to the other FEK 
112 k therefore CM — K, I and ſo alſo AM » 5. 1 


= DK; therefore if from LAq mn — HDq. bem confi : 


w Mg = HKq. wherefore the triangles. LAM, z. ag 8 


0 8. 1. 


ken away AMq = DKq, u there remains 


(C HDK are equilateral one to the other; o 
therefore the _ TAS DOR Which 
of Wis 70 be deni. * 

10 Coꝛoll. | 

1 Therefors} if there be two hi Ingles equal, 
zh, bm whoſe points equal right lines pe elevate; 


ach Nes bigh, containing equal angles with the The” | 
JE, ut given, each to each; perpendiculars drawn 
4, {from the extreme [Pike 'of thoſe elevated lines 


nts ee the planes of the Es fir ſt Wen, are equal 
ac, Nene tg o the t 3 vt. IX. 


inte - 4 7. * 3 "PROP; 


. . a M * 45 
wo K . * 2 u WAL 
: * Ws 2 PRA £5 * 
. . * 3 A I. 
. SE & be! : : 2 — Pl 76, | 2 I, 
0 * $5 . Es "2 
2 N 4 5 bs vY | 0 | 
- a 4 pr b p * 
f — We 0 - 89 ? . 1 Nen 
* m 5 9 9 - * * 7 . 5 
X * wry 4 (2 
4% * \ 8 4 
e * 8” 5 g » *. 1 
© > * $4 » 4 : A a = 


; AL N there he U — 
7 Reed 7 right lines DE, M / © 
& { 1 F proportional,th 8 
Jolid parallelepipeſ 
1 $997 1 ©. 
"JO equal to the r in one 
. e K Parallele pipeon IN 2 per 
made of the middle DG(IL)which is alſo equilatau, gion of 
| and equiangulay to the ſaid parallelepipedon DM. Ik ir 
a hy. Becauſe DE. IK a:: IL. DF. the pra ion 
b 14.6. gram LK ſhall be FEE. and by realon of thefWſh. rent 
agquality of the plane angles at E and I, ad GE! 
the lines GD, IM, alſo-the altitudes of the be ſuck 
C 31. 11. rallelepipedons are equal by the preceding (che tri: 
triollary, therefore the parallelepipedons are h © 
one to the other, Which was to he dem. 


, , ; . | * b 
© " * * 4 * 4 K 2 1 
\ £ * 1 4 > x 
ale f V II A 
Ws L a 1 pu 
9 8 UM... [ - FL" x "IF a > 6 
1 | p, *. 1 * 4 {4 : q 8 „ J 
of - ks " 25 * 8 11 . e . s 
. ee 5 2 N a 


* 


: ; X «... 
% ET : $44 
8 * ; 


+. 


4 5 5 
* 13 uy 
in — 
- % 
* : 4 * 


3. 
eee 


38 If there be 1 right lines A,B C, D, proportiond, 


- 


WY e 4 ? Doumei ſold p 

the ſolid parallelepipedons A, B. C, D being like, aun 10 t 

bk ot I eribel pon them ſhall bepro 2 And 5 ; 

Ff the ſolid parallelepipedons, being like aud mel | the 

ſort deſcribed, be proportional (A. B.. C. D) tn ; and 

7608 r1ght lines A, B, C, D, ſhall be proportional, 1 
Poor the proportions of the parallelepipedosſ BT 

2 35. It. a are LPN thoſe of the lines; therefore if A. ana f 

b ſch. 23. 5· B:: C. D. & then ſhall the parallelepipedon . % well 

| Ern B :: parallelepipedon C. paral-W CB. 

Lelepipedon D. and fo alſo contrarily. 41 1 


£& 
« f F ” 
* 
N 8 
— , \ BY * 
N {> * * 
* 
: - * Y 7 : 
- 44 © + 55 I x 4 
& -v „ , | £3 : i 
4 5 © : 


Ik ir be poſlivle, let ; 
AD, and in the plane AC a draw FGa1,1, 
perpendigular to AD, and join EG. The angle © 


W+GE > is right angle, 
be ſuch allo theretore. 


the triangle EEG. 


; P 
* * 
« a 


1 
7 
E | | %1 
5 21 
4 


- 
- 
— 
_— 


fold paralle 
into two equal paris. 

Draw the right 1 
a the ſides DO, OP ay 
band the alternate a 
ſo, c the baſe e DT, 


. 
ipedon AB 


RY 


2. 


* 
d 1 
* "i . 
* 
Ele * | 
* ar — 
4 - * % 
- : 
= G o * . 
- = vr - 
oy * * s 


5 
E 
8 f 1 
AB) tb the other plane AC 


and EFG is ſuppoſed to h 4.and3. 
two right angles are | 
& Which is abſurd, ꝝ 


R O p. XXXIX. 


AL 


If the fides (AE; FC, © 


"AF, EC, and DH, GB, 
- DG, HB)" of the oppoſite 

planes AC, DB, of a ſolid © 
parallelepipedon AÞ, be di- 


vided into two. equal 
parts and planes IL. SO, 


PR, be drawn thro © 


their ſect ions, the common 


ſedtion of the planes ST 
55 and the diameter of the 
ſhall divide one the other 


SA,SC,TD,TB. Becauſe 

equal to the ſides BQ, QT. e 4. I. 

les 10D, TQB equal al- d ſch. 15.1. 

P, TB, and rhe angles DTO,e 34. 1. 
BTQ are equal. d therefore DIB is a right line, f 9. 11. & 
and Io in like manner is ASC. Moreover e as 1. a«“ʒ 
well AD is parallel and equal to FG eas FG to g 33-1. 

| CB, and F thence AD is Pe and equal to - 7-11 

YO = FW 1 41) : 


* 
4 


050 


2. 7. 


2 £5 Z . a 
„„ <>» In nn . 
r 55 K — 
oy . 


in def. 11, 


a 34. 1. 
b 589 | 


9 Py.» 
7 J \ * PE” 
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33. 1. g and conf AC to DB. þ wherefore | 

h 7. Tr. and'ST are in the Exe Dane ABCD. _ 100 n 

| ſince the Yertical angles AVS, BVT, and the . t 2 ©* 
k 7 as. I. ternate ang les ASV, BTV are equal ; k and A$ For a 
126 280 = Ne ſhall AV be = BY. [ and Sy lepipe 


2 Arn on into the 
VI. Me. + to be mn „ is prod 

* 8 4 1 rn D M t 

| Ha] in every . a1 the Gans Juc 
ters bikeek one another in one point, 8 alk tl 
8 „ | be pro 

; PROF.) . e 4 ba e, 


Vn two . BCFED: GHMLIE, be of equal 

Y Ws whereof one hath its baſe ABCF a 15 

| "6 and the other GHM, a triangle; and if the 

| pavrallelogram AB (F be double to the triangle GHNM, 

bas Priſms ABCFED, GHMLIX are equal. 

* or if the parallclepipedons AN, G be com- 

b 3 1. G P leted, a they ſhall be equal, becauſe of the equa- 

84 ityb of the bales AC, GP, and c of the altitudes, 

25 * d therefore alſo the priſms, e the halfs thereof 
Vp. ſhall be equal. Which was to be * £ 

d 28. Tr. Coroll. i 


2 9 I* From the preceding Pe» FM 5 Ane 
Taco. of ty angular. P;1ſms, and guadrangular, or aralle- 
7 7 lepipedons, is [learnt VIZ. 9 ui 108 the alti- 


tude into the baſe. 

As if the altitude be re feet, and the baſe 100 
ſquare feet (the baſe may be meaſured by ſch. 35. 

„ 1 1 4 n e ro by 10, 480 


„ 


« Ne 
. 
A.” 
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1000 cubic feet ſhall be produced, for the ſalidi- 
ty of rhe-priſm given. 
For as a rectangle, ſo alſo is a right paralle- 
lepipedon 3 of the altitude multiplied 
into the bale. Therefore every parallelepipedon 
is produced of the altitude multiplied into the 
baſe, as appears by 3r. of this Book. 
Moreover, ſince the whole parallelepipedon is 
roduced of the altitude drawn into the baſe, the 
Falf thereof (that is, a triangular Priſm) ſhall 
be produced of the altitude drawn into half the 
baſe, namely the triangle. 


An Advertiſement. 


Obſerve, That of thoſe letters which denote a ſo- 
lid angle, the Jo i always at the point in which 
the angle 1s 3 but of thoſe letters which denote a Py- 
ramide, the laſt is at the ſupreme point thergof. 

Ex. gr. The ſolid angle ABCD is at the point 
A; and the ſupreme point of the Pyramide 
BCDA is at the point A, and the bale is the 
triangle BCD. £ ; 


The End of the eleven) Book. 


T 4 THR 


© * conſe finely AC 12 5 DB. h — * re N 
and ST are in the ſame e ABCD. Teenie 


ſince the Fertical angles AVS, ,and'the il. 
* 7. 9 ternate angles ASV, BTV are. equal ; k and A8 
26. 7. i= BT; een Mal AV 8. 59. Rn Sy 
"s 1 FIN Og FE to. be . 1 
a+ . 5 


* ol I. 
wa, 4 2 Ha rs 8 f be 


rg N one anther, in one * Bp ag 
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RN nt 1 
5 8 
PI * 
5 1} 
0 6 
1 
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45 
as * "hi 
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Th 5 
N * * 
. 52 
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Ii tw" „ Pri UncreD; 5 55 ind l 
Lal whebeof one hath its "baſe ABCF a pl. 
Mo 8 a the other GHM, a trian ole; and if 15 
"  _  payallelogram ABCE be dn to the ing GHM; 
$i EI 8 Priſms ABCFED, GH H are equal. 
5 3111 or if the para llelepipedons AN, G 


4 — 8 d therefore alſo the priſms; e the halfs thereof 
+ & 17 . be 8 ke” 4 op dem. 1 
| 070, 
2 2 Bb the e demonſtrations, 5 Ana 
N * "x triangular. P:1fms, and quadrangulay, or paralle- 
. lepipedons, is“ Farut ; Viz. * Fun the” alt 


|  Tude3 into the baſe. 


4, _ fquare feet FRE baſe may be meaſured by 7 355 
„or 0 f — ws 109 1 hes 


— - 4 
4 7 
_—_ * 4 rat 7 13> i l . " 
AS , £ - , *{ 
ms 8 — on 
— 1 1 TE 
. * S 


"Ups $$ « 


ecan- | 
r.& leted, a they ſhall be equal, 'becauſe of the equa» * 
b 39 | | ty b of the bales AC, GP, and c of the altitudes. 


© © As if the altitude be * feet, and the baſe 100 
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1000 cubic feet ſhall be produced, for the ſalidi- 
ty of the priim given 1 
For as à rectangle, ſo alſo is a right paralle- 
epi pedon roduced of the altitude multiplied 
ino the baſe. Therefore every parallelepipedon 
is produced of the altitude multiplied into the 
bale, as appears by 3 r. of this Book. 
Moreover, ſince the whole parallelepipedon is 
1 of the altitude drawn into the baſe, the 
half thereof 9 2 is, a triangular Priſm) ſhall 
be produced of the altitude drawn into half the 
baſe, namely the triangle. 


=" | An Advertiſement. 


Obſerve, That of theſe letters which denote. a ſo- + 
lid angle, the fo 1 always at the point in which 
the angle i 3 but of thoſe letters which denote a Py- 
ramide, the laſt is at the ſupreme point thergof. * 

Ex. gr. The ſolid angle ABCD is at the point 
A; and the ſupreme point of the Pyramide 
BCDA is at the point A. and the baſe is the 
triangle BED, _ & 


-_ 


The End of the elgventh Book. 
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of their 
Suppe 
cle AB” 


tothe c: 

For! 

Ide lef 

| ; | excels « 

3 Fu bo i FILE. in the 

„„ oni figures ABCDE,FGHIK, cumſcr 

deſcribed in circies ABD, FGI, meme circle. 

to another, as the ſquares deſcribed of 16, G 

- the diameters of the circles AL, FM, join ik 

| Draw AC, BL, FH, GM. Becauſe ungen 

a 1. def. 6. a the angle ABC — FGH, a and AB. BC:: JG. duce E 
b 6. 6. GH. b tnerefore ſhall the angle ACB (c ALB) the hal 
c 21. z. be = FHG (c FMG.) bur the angles ABL, than t 
d 31.3, FGM d are right and ſo equal; e thereforethe fort tt 
e 32. 3. Triangles ABL, FGM are equiangular, f where- ct the 
f cor. 4. 6, tore AB. FG 25 AL. FM. & theiefore ABCD BE. tk 
g 22.6. FOHIK © ALqFMgq, | 0 . 
5 | tne Ne 
| Y Coroll. EFG 

Hence (becauſe AB. FG:: AL.FM :: BC. GH, lan, 


Sc.) the contents of like polygonous figures de- done 
h 1. 12. & ſeribed in a circle are in h proportion as the lome 
12. 5. | diameters, RY d 925 25 


„„ = _ 86 * OP 2 * om RY b, ” 
I BY; 5 * 755 = a. DTT. TN - al, — 18 * v 9 » * = 
| N 2 4 6 
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d let K be the 


. 


\ 


of the reft of the ſegments. And if the arches 
EL,LF, FM, &c, be again biſected, and che right 
lines joined, the triangles will likewiſe exceed 
the half of the ſegments. Wherefore if the ſquare 
EFGH be taken from the circle EFN, and the 
| triangles from the other ſegments, and this be 1 
se continually, at length e there will remain e 1. re, © 
lome magnitude leſs than K. Let us have gone ſo | 
ar, namely to the ſegments EL, LF, FM, Fi 
88 I taken 
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f hyp. and taken together leſs than K. Therefore 1 (ff 
3. . circle FENK) A the polyg. ELFMNH0 8 
g 30. 3. & circle FEN — the ſegm. EL + LF, Cc.) Ia ih 
x. foft. 1. circle AB Tg conceive a like polygonon AKB 
h 1. 12. CT DV inſcribed. therefore ſince AKBSCThy 
k hyp. EL FEMGNHO 5 * ACq. EG & :: the gig 
1 9. ax.1. ABT. I. and the polyg. AKBSCTDV > th 
m 14. 5. circle ABT. the polyg. ELFMGNHO u 
r befate,'f was A ELFMGNR0 
which is repugnant. 0 7 5 2M 

Again, if it be poſſible, let I be = the ci 
n hyp. EFN. Therefore becauſe ACq.EG u:: theme e 
ABT. T; and inverlelyI. the circle ABT, Gl ABC, 
ACq. ſuppoſe I. the circle ABT; the cup ROY 

o 14. 5. EEN. K. o therefore the circle ABT K. e 
p 11. 5. EGq. ACgq :: the circle EFN. K. which uh one an 
; to be repugnant. — ' © | n 
Therefore jr muſt be concluded, that I iz WS 

to the circle EF N. ich was zo be dem, "ISS: 

„% 8 + 2.0 DG, 

Hence it follows, that as a circle is to 2c where 

cle, ſo is a polygonon deſcribed in one to a lik RIES: 
polygonon deſcribed in the other. 8 


| 1 are gr 
PROF. . _ 


; Which 
Every Pyramide A BDC UW 
having a triangular baſeguy 
be divided into two Pyramidg 
AEGH, HIKC, equal, and 
like one to the other, havin 
baſes triangular, and like to 
\ the whole ABDC; and mo 
D two equal Priſms, BEGEIR, 
C5 which iwo Prifms are greater than ile 
Bulf of the whole Pyramide . 
Divide the ſides of the 1 55 into two 
Tas at the points E, E, G, H, I, K, and join the tight 
lines EF,FG,GE,ELIF,FK,KG,GH,HE.Becaule 
dhe ſides of the pyramide are ac” 


triang 


8 . 9 AE * 
4 Z : 


. _—_— FT 
= oy 9 2 * LADESLS 
* * om. * 9 $I 
5 3 * * | + +: 


. Ä 
At. a thence HI, AB; and GF, AB; and IF, DCza 2. 6. 7 
CE B £74. areparallels, andiconſequently 
HLF; and He allo. parallels. therefore 4 .. 
it is aPParent that the triangles ABD, AEG, EBF, 5 
7G, HIK, þ are equiangular, and nat che eur d 29. r. 1 
lift are e equal; in like manner the triangles c 26. 1. 
ICB. AKE, EIB, Hic, FR are equiangular; and T2 
the four wt are 997 to the other Alo the 5 
niangles BEI, F DR. IK C, EGH and laſtly, the 
tiangles AHG, GDK, HKC, EEI are like and 
12}. Moreover the triangles HIK to ADB,and 
te Fan to. BDC, and EFI'to ADC, and n 
rol ABC, dare parallel. From whence 1 SPY d 15. IT. 
e ons, firſt that the pyramides AEG H, HIKC = 
= are equal; and: 3 to the whole ABDC, and to e I0.defe 
e ec Next, ther the folids BEGEIH, 31. 
em WW 7GDIHK, are priſms, and that of equal © we 
_ 45 being placed berweenthe parallel planes „ 
= WW nk, but the baſe BEGE is fdouble ofthe baſef 2. ax. . 
550, wherefore the. ſaid priſms are equal; g 40, 11. 
J is greater thanmthe  _J 
lk pyramide BFEL, chat is, then AE. H, the whole 4. 
ben its part; and conſequently che to prikns | "= 
are greater than the two pyramides, and lo ex. f 
Geck the half of the whole pyramide ABDC. 
Phich was zo be Lm. 
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3 | 323 Wogen 
ally J {906 abe, hapng inen baſes ARG, K 
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f hyp. and taken together leſs than K. Therefore I (Fq 


Jo. A. 


g 30.3. & circle FEN - the ſegm. EL + LF, &c.) In 
I. poſt. 1. circle ABT g conceive a like polygonon AKRs 


h 1. 12> 
K Vyp. 


1 9. a. 1. ABT. I. and the po 


m 14. 5. 


n hyp. 


0 14. 5. 
Pp II, 5. 


Balf of the whole Pyramide ADC. 
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circle FENK) A the polyg. ELFMNHO (th 
th 


CTDV inſcribed. therefore ſince AKBSCThy 
ELFMGNHO 5 :: ACq. EGd E:: the cin 
yg. AKBSCTDV T the 

circle ABT. the poly . ELFMGNHO mM {hal the fou 
be J. but before, 7 was 3 ELF MGNH0 niangl 
which is repugnant. „„ 
Again, if it be poſſible, let I be c the cih equal. 
EFN. Therefore becauſe ACq. EGꝗ N:: the cirele 46H | 
ABT. I; and inverſely I. the circle ABT. 50g 
ACq. ſuppoſe I. the circle ABT :: the cin 
EFN. K. o therefore the circle ABT g= K. pal 


follow 
are equ 


EGq. ACq :: the circle EFN. K. which is em be » 
to be repugnant. 8 ä 16 
Therefore it muſt be concluded, that J is= WW” * 
to the circle EFN. Which was to be dem. Hl 6 
h „CCC ͤ TY 0 g 


Hence it follows, that as a circle is to a cir 
cle, fo is a poly gonon deſcribed in one to alik 
polygonon deſcribed in the other, — 


PROP. III. 


Every Pyramide 4 BDC 
having a triangular baſeguy 
be divided into two Pyramide 
AEGH, HIKC, equal, and 
like one to the other, having 
baſes triangular, and like to 
the whole ABDC; and ino 

gs D two equal Priſms, BEGEIN, 
EGDHIXK; which iwo Prifms are greater than itt 


pyram 
than 1 
are gr 


cced c 


Which 


. 


Divide the fides of the pyramide into two 
yore at the points E, F, G, H, I, K, and join theright 
ines EF, FG, GE, EI, IF, FR, KG, GH, H E. Becauſe 
the ſides of the pyramide are * 
| * 2 g 
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cut, a thence HI, AB; and GF, AB; and IF, DC; a 2. 6. 
and HG, DC, Cc. are parallels, and conſequentl7ß 
HLFG; and GH, EI afe allo parallels. therefore 

it is apparent that the triangles ABD, AEG, EBF, 

FDG, HIK, 5 are equiangular, and that the four b 29. r. 
laſt are e equal: in like manner the triangles c 26. 1. 
ACB, AH E, EIB, HIC, FGK are equiangular; and : 
the four laft are * one to the other. Alſo the 

triangles BEI, FDK, IKC, EGH; and laſtly, the 

triangles AHG, GDK, HKC, EFI are like and 

equal, Moreover the triangles HIK to ADB, and 

EGH to BDC, and EFI to ADC, and FGK to 

ABC, dare parallel. From whence it e g. 11. 
follows, ſirſt that the pyramides AEG H, HIK RY 
are equal, and AS. to the whole ABDC, and to e 10. def. 
one another. Next, that the folids BFGEIH, 11 
FGDIHK, are priſms, and that of equal heighth, 

as being placed between the parallel planes ABD, 

HIK, but the baſe BFG E is f double of the baſe f 2. ax. 1. 
FDG, wherefore the ſaid priſms are equal; g 40. IT, 
whereof the one BEGEIH is greater than the | 
pyramide BFEl, that is, then AEGH, the whole 

than its part; and conſequently the two priſms 

are greater than the two pyramides, and lo ex- 

ceed the half of the whole pyramide ABDC, 

ich was to be de. 


PROP, IV. 


If there be two pyramides ABCD, EFGH, of the 
ſamg altitude, haying iriangujar haſes ABC, N 
wah 180 1 wy 7 2 5 * ˖ e 47 
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ang either of them be divided into two pyramilh 


(MIL.M, MNOD; and EPRS, STVH) equal one 1 


the other, and l:\.e to the whole, and into two equy 
. priſms (TEXLMN, _KLECNMO 5 and PF Sor 
- 2RGTSY;) and if in like manner eit her of 150 


| pramiges made by the former diviſion be divided, jj 


a 15.5. 


11. 
f 7. 5. 


U 

[1 l 

| 
22 


4 1 
x 
4 
3 
4; w# 6, 
4 
» 
k 
By \ 
134 23 
4 
* 
REED” 
io" * 
Le! © - 
3*'1 
E:| 
ik 
wt 
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dr. 
e ſch. 34. 


altitude) f 


8 12. 5. 


his be dous contiuudily ; then i the baſe of one op 


ram ide i to the baſe of ihe other pyramide, ſo areal 
the priſms which are in one pyram ide, to all the priſm 
which ate in the other Pyramide, being equal in 


multitude,  _ 


« 


For (applying the conſtruction of the precs 


py — 


Which was to be dem.” 
But if the pyramides MN 
EPRS, STVH, be further divided, in like ma 
ner the four new prilms made hereby ſhall bet 
the tour produced before, as the baſes MN 
and AlL are to the bales STV, and EPR; that 
is, as LKC 10 ROG, or as ABC to EEG. 
where fore all the priſms of the pyramide ABC 
rilms of the pyramide EFGHs 
the bale ABC is to the baſe BFG, 


are to all che: p 


* jaw 


8 


tor theſe are ot equi 


„ 
- 


we priſm KLCMNG 
QRGISV --PFQRI 


OD, ALMA 


b 22.6. dent Prop.) BC, KC a:; FG. GQ. b rherefore the 
02. 6. &c. triangle ABC is to the like triangle LK 2 
EFG 1s ta c the like RQ. therefore by pen 
tation ABCEFG d:: LKC. RQG e: the pia 
KLCNMO. QRGTSV (te 
2 IEKLMN. BFQRIT, 
the triangle ABC. EFG: rhe priſ 

+ IBKLMN. the vrilm. 


wherefare 
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Prramides ABCD, EFGH; being git the ſame 


atitude, having triangulas baſes. M, EFG, are 
one to anot her as their baſes ABC, EFG, ave. f 


ſay X is equal to the pyramide EFOH, For if it 


in like manner, a till the pyramides lett EPRS, 


the pyramide EFGH = XL, it is manifeſt 
that the remaining priſms PFQRST, QRGTSV 


then will be the priſm IBKLMN-++KELCNMO,. 


T + QRGTSV.; which is contrary to that 
which was afficmed before. a . . 
Again, conceive X the pyr, EFG H. and 


to the pyr. EFGH. Which was to be dem. 


— 


. b 
FRO 

ä . * 
6. # 7, * 1 * 5 45 8 


5 


Let the triangles ABC. EFG ABCD. X. 1 


[he poſſible, let X be -2 EFG H., and ler the eu— 
ceſs be V, divide the pyramide EFGH into 
priſms and pyramides. and the other pyramides 


are greater than the folid K. Conceive the pyra ?- 
mide ABCD divided after the ſame manner; 5 h 4. rr, 


PFQRST + QRGTSV :: ABC. EFG c:: the e hyp. 
pr. ABCD. X. #4 therefore X & the priſm PFQ- d 14. 5. 


8 
£8 
i 


SYTH, be leſs than the ſolid V. Theretore ſince? r. re. 


make the pyr. EFG H. V:: X the pyr, ABCD ee hyp. and 
EFG. ABC. Becauſe EFGH f = N, hence V cor. 4. 5. 
= the pyr. ABCD. which is ſhewn before to be f ſuppoſe 
impoſſible. Therefore I conclude, that X is equal g 14. 


do 
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PROP: VI. 


- 
L202: > 


Nr. ABC- 
:: the pp. 


If the baſes have not 
ſides of equal multi- 
tude, the demonſtn- h the 
tion will proceed thus. ble tc 
The baſe ABC. GHle Nr 
:: the pyr. ABCF. GH. 
— IK. e and ACD. GHI 

292 3 „ the pyr. ACDF Gl. 
f 4 5. IK. f there | ABCD. GHI :: the pyr. 
| ABCDE.GHIK. e Moreover the baſe ADE. CHI 
e the 57 ADEF. GHIK. f therefore the ; bale 
ABCDE, GKI :: the pyr, ABCDEEF, 278 b 


4 KS N 
6 9 a 
* F; 
* 
5 
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p RO P. VI. 


8 — having a triangular baſe, 
WY <4 may be divided into 7 
= een „ ge ACBF, ACDF, 
ther, and having triangular hes. x 
Fee. 
KCD. 5 therefore the de if . 
e of equal heighth b 5. 11. 
ir. DFAC — the pyr. DFEC but 4055 and 
DFAC are one and the ſame ra 3 = 
me the three pyramides AC 2 ACDF DEEG, 1 
ito which the Priſm is divided, are 1 =: 
o the other. Which = to be dem, WY 
G | Hence, every pyramide is 
the third part of oe Priſm 
that has the ſame baſe and 
heighth with it; or every 
prilm is treble of the pyra- 
mide that has the ſame baſe 
_ e with it. 
For reſolve the polygonous 
wn ings erp 
amide ABCDER; lar Prilms; and the 
— : BCDEH into triangular pyramides; 
re 8 of the prilm ſhalt be treble a 7. 12. 
. * ny? wg 1 75775 b conſequent- b I, * 
1 BCDEGHIKF is tre. | 
reg lay pyramide ABCDEH. Which 


8 MES _ = 
RR” © CS 22 W 2 5 


Sond Lo SSN ZEISS. AO cer po 


PROF; 


N 
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4 2 — 
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e * 
-  .bx8. 5. b therefore oy compoſition ABC D. ACD a 
. Hep ABCDE, ACDE: 2 but alſo. AC « ADB: 


- / Pyra if ABCDEE, oN. ee 
435 755 4 ude, \ having th baſed! 

are 70 one ano 7 as! | 
. ABCDE; Le * 


L are. 


Draw che right 1 ACAD Gl. Gk. wn 
S, * pu baſe ABC. ACD a = the pyr. ABC. ACDE; 


25 ACDE, ADEF. c therefore o equity 
ADE :: ARCDF. AEF. and h chene 
| by compoſition ABCDE. AE the i. ABC 
4 5. 12. DEF. A DEF. mgreover ADE. GKL 4 :: the ph. 

EE. GKEM:; and as before, - and inveuch 


SRI. G the pyr. GKL.M: GHIKLY | 
© © * ethereforea ainofequaliryABCDE.GHIKL-:e 
+ ai F. G G 


M. Which was to be din. 
I the baſes have ug 
des of - equal. mult 
N the demonſin- 
tion will proceed thus 
The baſe ABC. Gl. 


5 pyr. ABC F. GR. 
bre hs — ir, 

** | $20 . B e 1. 
£4; br * the baſe ABC PG -- the pyr. 


$- DE:GHIK. de the baſe ADE: GH! 
-- the ABD GH SEF. GHIK. / therefore the bale 
* ABC DEF. on i 


LY 
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-< A 

„. 

i. 
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C * 7 PM a * 
OY r ! 12 
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FROM vn. 


3 Every Priſnt, ABCDEF; 

. en a Hiangular baſe, 

E may be divided into three 

— Hyramides ABF, AC DF, 

CEE, equal one to the 
kn, tnd ot aul baſes. 4 

Draw the diameters. of the parallelograms, 


«4 * 


CBF. ACD F. are equal. In like manner the 
ir. DFAC — the pyr. DFEC. but ACDF and 


ne the three pyramides ACBF, ACDF,DFEC, 
Ito which the Priſm is divided, are equal one 
x aq Which was to be dem. 


. Hence, every pyramide is 
ie” the third part of the Priſm 
a that has the ſame baſe and 
7 heighth with it; or every 
: priſm is treble. of the pyra- 


mide that has the ſame baſe 
1 1 and heighth with It 
For reſolve the po 

Ps priſm ABCDEGIAL Tito 

WA 
triangular Priſms ; 5 the 

yramide ABCDEH 5 triangular pyramides; 
then all the parts of the palin 
o all the parts of the pyramide, 
7 the whole priſm ABCDEGHIKF is ure. 


le to the whole pyramide Ms. Which 


_— - AK AC 


was #0 be dem, 


nA 
1 5 - 
* E ö CF p 4 —_ 
2 * * 12 N 
* 2 s - . e 3 Tos. I 
0 7 TJ 2 Fo a . — 2 F ' 
K A — ——————————————————— — = 


6. CF, FD. Then the triangle ACB is a a 34. 7 1. 
(D. b therefore the pyramides of equal beighth 5. 11. 


FAC are one and the ſame pyramide. c there-c f. ax. 15 


ſhalt be treble a 7. 1 
þ conſequent- b I, 5. 
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parallel 

are equ 
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Like Pyramides ABCD, EFGH, which hate trig N 

i gular baſe ABC, EFG are in triple proportionofil | 
n which their ſides of like proportion AC, EG, ay 


2 27. II. 4 Compleat the parallelepipedons ABICD] 
b o. def. I. KL, EFNGHQOP, which h are like, and 
c 28. 11. ſextuple of the pyramides ABCD, EF OH. In 


* and 7.12. therefore in the ſame proportion with them u be a 
1 d 15. 5. to another, e that is, triple of that of the ſide I. 
9 e 33. 11. of like proportion, &. „ 
4 h | Coroll. of th 

Hence, alſo like polygorous pyramides h !*cip 
proportion tripled to that of the ſides of U de © 
proportion; as may eaſily be proved by ld | 

ving the ſame into triangular pyramides. , 
PROP. IX. f F. 

See the preceding Scheme. colle 

In equal pyramides ABCD, EFGH, having tony Ait 
gulay baſes ABC, EFG, the baſes and altitude: n fore 
reciprocal; And pyramides having triangular baſe fart 


whoſe altitudes and baſes are reciprocal, are equi 
ir 4 Pd is AR] 


1 8 I. Hyp. The Cp cured parallelepipedons 

1 a 28. 11. DMKL, EFNGHQOP are a ſextuple of the equal 
«nd 7. 12. pyramides ABCD,EFGH (either of either) andl 
a n FE | equa 
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equa) one to the gther, therefore the altitude 
4) the. altitude () 5 APIC. EFNG cn b 34. 17. 
. F ys 4 5 D e 15. 3. 

2. Hyp. The altitude (H.) the altitude a ee d byp. 
ABC. EG ho ab, Ne ; 4 * me thee 55 Fo 
parallelepipedons ABIGCDMKL 8 GHQOP f 34. :r; 
are equal. g conſequeimly alſo w Pyramides g 6. a. t. 
ABCD, EFGH heing-fubſextuplt- of the ſame. 
are equal Hal nas to be dem. 

The m 
for they 
angulars. 


0 polygahous pyramides; 
ner. be reduced to tri. 


Coroll. 


Matſobver is demonſtrated of pyramides in Prop.. 
$9. does likewiſe agree to any ſort of priſms; ſeeing 
they are triple of the pyramide that have the ſame 
baſe aud altitude with them. Therefore 
1. The proportioti at priſms of equal altitude 
is the ſame with that of their bales. © 
2. The proportion of like priſms is triple 
of that of the fides of like proportion” 
3- Equal priſms have their bafes and altitudes 
teciprocal; and priſms which are ſo reciprocal; 
are equal, i e 


1 : - 4 
Scbol. 


From what is hitherto demonſtrated the di- 
menſion of any priſms and pyramides may be 

a The ſolidity of a priſm is produced of the a r.cor.12. 
altitude multiplied into the baſe ; þ and there- & [ch. 40. 
tore likewiſe that of a pyramide, of the, third xr. 
part of the altitude multiplied into the bale. b 7. 12. 
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Every Cone is the third part of a cylinder havin 

rhe baſe with it ABCD, and the altitude equal 

If you deny it, then firſt let ſueh cylinder be 
more than triple to the cone, and let the exc, 

See the ſe-be E. A priſm deſcribed on a ſquare in the cir 
cond figire ABCD a is ſubduple of a priſm deſcribed Upon 
of ths a ſquare about the circle, being equal to itandthe 
4.4 hips. in the heighth. Therefore a priſm upu 
a ſch. 7. 4. the ſquare ABCD exceeds the half of the cyl. and 
and cor. g. likewiſe a priſm upon the baſe AFB, of equal 
12.  heighthto the cylinder, B is greater than the 
b/ch.27.3. halfof the ſegment of the cylinder AFB, continue 
and cor. 9. An equal biſection of the arches, and ſubſtract the 


hr. priſms till the remaining ſegments of the cylin baſes 
: der, namely at AF, FB, & c. become leſs than the * : 
ſolid E. Therefore the cyl. — ſegm. AF, FB, &. Kc 
c 5. ax.1, (the priſm on the baſe AFBGCHDJ) c isgreatet HN 
d byp. than the cylinder — E (4 the triple of the cone) Bu 
e cov. 7.12, therefore the pyramide, e a third part of the fail nale 
priſm (being placed che ſame baſe, and of the 75 x 

ſame heighth) is greater than the cone of equal _e 

heighth on the bale ABCD acircle i. e. the pan ren 

greatef than the whole. hich is abſurd. _ = 

But if the cone be affirmed to be greater than AT 

the third part of the cylinder, then let the excels — 


be E. Detract the pyramides from the cone, as you the 
did in the firſt part the priſms from the Te to! 
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mens of the cone remain, con- 


till ſome ſe | 
geg EB, EG, &. Jeſs than rhe tolid E. 


Fore the cone E (F of the cylinder) fh. 
the yr. AFBGCHDl (the oe — ſeg. AF, FB, 
Ge.) therefore the pulm-triple to the: pyramide 
(viz, of equal heighth, and on the... ſame baſe) 
is greater than the cylinder, on the bale ABCD, 
the part than the W hole, Nhich is abſurd. Where- 
fore it muſt be granted, that the cylinder is equal 
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under the ſame altitude, are d one another as their 
„ %% GIO. 
Let the circle ABCD, the cir. EFGH r the cone 4 
ABCDK.N. Iſay N is equal to the cone EFGHM. __ 
For if it be poſſible, let N. be = the cone EFG- THe. 
HM, and let the exceſs be O, The preparation 
and argumentation. of che prec. Prop. being up- 
poſed; then ſhall O.be greater than the ſegments | 
of the cone EP, PF, F. t and fo the ſolid Nm 0 
the pyr. EPFOGRHSM. in the cirele ABCD. az 0. z. and 
make a like polygonous figure & TRVCXDY. be 1. poft. 
cauſe the pyr. ABVYK... the pyr. EFQSM».::b 6. 12. 
ATBVY. the polyg. EPFQSc-: the cir. ABCD.C cor.2.22, 
the cir. EFGH d:: the cone ABCDK.N. e rhenee d yp. 
the pyr. EPFOQGRHSM ſhall be A N. contrary e 14. 5: 
to what was affirmed l Again conceive 'y 
N . ; ä 
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f 1 and Cones ABCDRK, . EFGHM, being "MF 
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0 * 
Every Cone is the third part of a cylinder havin 
* baſe with it ABCD, and the altitude equi, 
f you deny it, then firſt let ſueh cylinder h 
more than triple to the cone, and let the exc 
See the ſe-be E. A priſm deſcribed on a ſquare in the cir 
cond figure AB CD a is ſubduple of a priſm deſcribed upu 
of ths aſquare about the circle, being equal to it andthe 
7554 cylinder in the heighth. Therefore a priſm upu 
a ſch. 7. 4. the ſquare ABCD exceeds the half of the cyl. anl 
and cor, g. Iixewiſe a priſm upon the baſe AFB, of equal 
12. heighth to the cylinder, þ is greater than the 
b ſch. 27. 3. half of the ſegment of the cylinder AFB, continu 
and cor. 9. an equal biſection of the arches, and ſubſtract tie 


1 
IT 
9 # d 


B 
\ ; 
. 8 


A2. priſms till the remaining ſegments of the cylin bes 

der, namely at AF, EB, &c. become leſs than the ABC 
ſolid E. Therefore the cyl. -- ſegm. AF, FB, &. F 

© 5. ax.1, (the priſm on the baſe AFBGCHDI) c isgreat Wl A 
d hyp. than the cylinder — E ( the triple of the cone. 0 
ecor. 7.12, therefore the pyramide, e a third part of the ſaid * 10 
priſm (being placed on the ſame baſe, and of the TY 


ſame heighth) is greater than the cone of equal th 
heighth on the bale ABCD a circle 3. e. the par I m. 
greater than the whole. Which is abſurd. * 

But if the cone be affirined to be greater than 
the third part of the cylinder, then let the excels 
be E. Detract the pyramides from the cone, as you * 


did in the firſt part the priſms from the cy lin- 5 


der, till ſome ſegments of the cone remain, con- 
ceive at AF, FB, EG, & c. leſs than the ſolid E. 
therefore the cone — E (F of the cylinder) — f yp. 
the pyr. AFBGCHDI (the cone — ſegm. AF, FB, 
820 therefore the piiſm triple to the pyramide 
(viz. of equal heighth, and on the ſame baſe) 
is greater than the cylinder, on the bale ABCD, 
the part than the whole, hieb is abſurd. Where- 
| fore it muſt be granted, that the cylinder is equal 
to triple of the cone. 2 | 
e 


Coen and Cones ABN,  EFGHM, being 
under the ſame altitude, are to one another as their 
baſet Mn EEG OT OT, Ot TO. 

Let the circle ABCD. thecir. EFG He the cone 
ABC DEK. N. Iſay N is equal to the cone EFGHM. 
For if it be poſſible, let N be = the cone EFG- 
HM, and let the exceſs be O,. The preparation 
and argumentation, of the prec. Prop. being ſup- 
poled; then ſhall O he greater than the ſegments 
of the cone EP,PF,F .. and fo the ſolid N- 
the pyr. EPFQGRHSM. in the circle ABCD. az 0. z. and 
make a like polygonous figure 4 TBVCXDY. be 1. poſt. 
caule the pyr. ABVYK.. the pyr. EFQSM. 5 e b 6. 12. 
ATB VV. the polyg. EPFQSc:: the cir. ABCD. e cor. 2. 22. 
the cir. EFGH d :: the cone ABC DR. N. e thence d byp. 
the pyr. EPFQGRHSM fhall'be=a N. contrary e 14. 5; 
to what was affirmed before. Again conceive N 
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the cone EFGHM. and make the cone EF Gg. 1 
f yt. and MO: N. the cone ABCDK fer tae circle Ef. 2 
by inves- GH. ABCD. Ted — the cone ABCD R, QLM + 
ſon. which is abſurd, as appears by what is ſheun in Jes VII 
g I4 5. the fliſt part. "A on 2 Q 
Therefore rather admit ABCD. EFH, the fore of e 

cone ABCDK. EFGHM. hich was to be dey, | 


The ſame may be demonſtrated of cylinderg, liry VC 
if cylinders and priſms be conceived in the pla ele VK 
of cones and pyramides. therefore, Ge. Pr the 


| Schol. 

Hence i gathered the dimenſion of all ſorts of yy. 
linders and — 4 The ſolidity oF Zeb 25 
2 1. Pr6p. der is produced of the circular baſe (a the dj 

de dimenſ. menſion whereot is to be learnt out of Arhine 

. des) multiplied into the heighth; + whence 
b 11. 12. in like manner that of every cylinder. 

Therefore the ſolidity of a cone is produced 

of the third part of the altitude , multiplied 


into the baſe. 3 
PROP, III. 
AUK. he. 


roport 
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Like cones aud cylinders ABCDK, EEC HI, u. 
zn triplicate proportion of that of the diameters Il, 
PR, of their baſes ABCD, EFGH. 

Let the cone A have to N triplicate proportion 
of TX to PR. I ſay N is=the cone EFGHM. For 
it it be poſſible, let N be QEFGHM. and let the 
excels be O. therefore, N thepyr. EPFQGR- 
HSM. Let the axes of the cones be IK, LM, and 
join the right lines VK, CK, VI, CI, and Be 


) 


GM, QL, GL. Becauſe the cones are like, aa 24. def. 
thence VI. IK :: QL. EM. but the angles VIK. rr, 
LM are right angles. c therefore the trian-b 18. def. 
les VIK, QLM are equiangular. d whence VC, II. 

[:: QG. QL. allo VI. VK :: QL. QM. there- c-6. 6. 
fore of equality VC. VK :: OG. QM. e moreover d 4. 6, 
YK, CK :: QM. MG. therefore again of equa-e 7. 5. 
lity VC. CK :: QG. GM. F therefore the trian-f 5. 6. 

le VKC, QMG are like: and by the ſame rea- 
fo the other triangles of this pyramide are like 
to the other of that; g wherefore the pyramides g 9. def. 1 
themſelves are like. þ But they are in triplicate h cor. S. 12. 
proportion of that of VC to Q. E that is, of k 4. 6. 
Vito RL, lor TX to PR. m therefore the pyr. 1 15.5. 
AIBVCXDYK. the pyr. EPFQGRHSM :: the m hyp. and 
tone of ABCDK. N. u whence the pyr. EPFQ- 11. 5. 
GRHSM = N. which is repugnant to what m 14. 5. 
was affirmed before. | 5 


Again, take N c the cone EFGHM. make 


the cone EFGHM. O :: N. the cone ABC DRK 


0 :: the pyr. ERM. AT CK 7 :: GQ. VC thrice o before, 


2 PR. IX thrice. but O is 2 ABCDK, and in- 


which was before ſhewn to be repugnant. verſely. 

Wherefore N — the cone EFGHM. Whichp cor.8.12. 

was to be dem. | ES. $i q 4. 6. 
But foraſmuch as what proportion ſoeverr 14. 5. 

cones have, alſo cylinders being triple of them, 

have the ſame; therefore cylinder to cylinder 

ſhall have proportion triplicate of the diamete!s 

of the baſes, | | ART Tre 
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I) be axis being produced, 
a take GK Gl, and HL= 
IH = LM, and conceive planes 
y drawn at the points K, LM. 
parallel to the circles AD, 
C, b therefore the cylinder 


2 3. 1. 8 
4 | 


h IT, 12, P YM . 
3123 FD = the cyl. AN. and the 
cyl. EC Y —BOb — OP. therefore the cylin- 
der EN is as multiple of the cylinder ED asthe 

axis IK is of the axis IG. and in like manner 

the cylinder FP is as multiple of the cylinder 
BE, as the axis IM is of the axis IH. but as 

Cc IT. 12. IK is g, ce, IM, c ſo is the cylinder EN, 
d G. def. 5. AEP. d therefore the cylinder AEE D. the cyl. 
f BCF Which was to he dem. 


PROP, MV. 


| ER 15 by Cones AEB, CFD, and (ye 
YI ITnders AH, && confiſting upon 
1% equal baſes AB, CD, aretoone 
Ty pd mother as their altatudes ME, 
IN The cylinder AH, andthe 
PE mypaxis EM being produced, 
FF: +3.” take ML<=EFN; and at the 
a IT. 1z. point L draw a plane parallel to the baſe AB, 4 
b 13. Iz. then ſhall the cyl. AP be = CK. 5 but the cyl. AH. 
- AP(CK):: ME. ML. (NP.) Which was to be dent. 
* apply 9. The ſame may be affirmed of cones ſubtriple 
£29 7. 12. of cylinders; * as alſo of priſms and LIST "8 


ROP. 


. l CA 
9 


EUC LIDE, Ekments. 
K In equal cones BAC, EDF, 


4 

11 and cylinders BH, EK, the baſes 

then cand altitudes are reciprocal 

the BC. EF: MD. LA.) And cones 

the and cylinders, whoſe baſes and 
4 altitudes are reciprocal, axe 

ed, F equal one 10 another. 


Lo If the altitudes be equal 
then the baſes are equal too, and the thing is evi- 
dent. If unequal, then take away MO = LA. 


cyl. E 
ws to be dem. 


Two unequal circles 
ABCG, DEF, having 
the e center M, to in- 
fſcribe in the greater circle 
- ABCG a pohygonous figure 

of equal, and even ſides, 
heh ſpall not touch the 
leſſer circle DEF. 


M draw the line AC cutting the circle DEF in 


vide the ſemicircle ABC into two equal parts; 
and the half thereof BC alſo ; and fo do conti- 


nually. Y till the arch IC become leſs than the Þ 


arch HC, from I let fall the perpendicular IL. It 
is manifeſt that the arch IC meaſures the whole 
eirele, and that the number of arches is even, and 

p U 4 to 


8 * wn, 7 r 1 
"0" PF: = p 7 FL. 1 * * * * * 
F * * 


I, Hp. Then is MD. MO (a LA) 6 :: the a 14. 12. 
( BH) EQ de the cir. BC. EF. Vbich b conſtr. 


| c byp. 
2. Hyp. BC. EF e :: DM. OM (LA) f-: the d 12 . 
10 EK. F Ter BC. EF he: BH. EQ. Therefore e %. 
t 


cylinder EK BH. Which was to be dem. f 1x, 12. i 

| The ſame argument may be uſed for cones. II. 5. * 

| ) B11. 12, 1 
P R O P. XVI. a | k 9. 5 


Through the center 


F, from whence raiſe a perpendicular FH. a di-a 30. 3. 


311 


3 — gs 
r lr 


<<». cad 


ne * * a . 


1 


* 4 
- 4 1 - "I 
— * 22 . 2 
p _ — - r A 5 9 8 
g = 8 s 8 ASE 
a bu fs r 


I, 10% 


a 1 * 3 

W Ot . TIBOR A aan. 

n e III . . PE 9 

5 TW ak * A * . 5 N 88 8 
£ 7 f ' - 87 | 


312 The twelfth" Book of 
c [ch.16.4.ſo that the ſubtended line IC is the ſide of thy 
polygon that may be inſcribed without touch: 
dcor.t16.z3,ing the leſſer circle DEF. For HG 4 touches 
e 28. r. the circle DEF. e to which IK is E and 
f 34. def. r. placed outwardly ; f wherefore IK does not 
touch the circle DEF ; much leſs do Cl, CK, 
and the other ſides of the polygonon more fe- 


* . 


mote from the center. Which was to be done. 
PROP. XVII. 
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Two fpheres ABCV, EFGH; conſiſting about the 
fame center D, being given, to inſcribe a ſolid of 
2 ſides (or Polyedrou) in the greater ſphere 

„ which ſpall not touch the ſuperficies of the 


Let 


AB . 
leſſer ſphere EFI. 


a A * 2 2 L . 22 D 7 P IT VP" — 7 
F F 9 * ** 9 rw * r e 
. 9 2 c POS as. ans ," © 5 : 
4 r 4 4 oat oi G 778 
* 
2 


EUCILIIDE, Elements. 313 
t -both the ſpheres be cut by a plane paſſing 
A . center — circles Ee GH,ABCY: 
hes and the diameters AC, BV drawn, cutting pe- 
d pendicularly. Inthe circle ABCV, b inſeribe the a 16. 124 
not Mequilateral poly one VMLNC, Ge. not touch⸗- 
X, Wing the circle EFGH-:. then draw the diameter , 
te- N, and erect DO perpendicular to the plane 
AC. by DO, and 2 diameters AC, Na, con- 
give planes DOC, DON erected, which ſhall be | 
þ perpendicular to the circle ABCY, and. fo in b rg. x5; 


> p | 


the ſuperficies of the ſphere make c the quadrants Ceor.z3.6, 

, K, KO, 81. J, fitted, equal, d 21. 

make the ſame conſttuction in the ther qua- 

dants OL, OM, Cc. and in the whole ſphere, 

Then IL ſay the thing required is done. 

From the points P., to the Plane & BCV draw 

the perpendiculars EX, SV, e which fhall fall on e 38. 1c. 

the {e&i0nsACNe. Therefore becauſe both f the f 12. ax! 

tighr angles PXC, SVN, gand PCX, SN infiſt- . N. 

ing on equal: cireumfetences, fare equal, the h 32. x, 

viangles allo POX,SNY hare equiangular. W here- K confty. 

fore being PCR = SN, alſo is PX SX, I and 1 26. 1. 

IC=Y v3 m whence DX=DY, n and therefore mz. dæ. T. 

DX..XC :: DY. VN. o therefore IX, NC ara pa- n 7. 35. 

fallels. but becauſe. PX, SV are equal, and ſince o 2. 6. 

being perpendicular to the ſame. plane, ABCYV, p 6. fr. 

they ait allo p parallels, 3 therefore XX, SP ſhall q 33. x. 

be equal and parallel. hence SP, NC, are pa- x 9. x2. 

rallel one to the other; and ſo the / quadrilate- ( 7. 11. 

ral NC PS. and by the ſame reaſon SEP QI, t 2. xx, 

IQRG, as allo the : triangle / RO are ſo ma- 

m planes. In like manner the whole ſphere 

may be ſhewn full of ſuch quadrilaterals and 

triangles, wherefore the figure: inſcribed is a 

en,. 1 
rom the center Du draw DZ perpendicular to u rr, 11, 

ane NCS; and join ZN, ZC, Z8, ZP. Be- x 4. 6, 
cue DN. NC x:: DV. . thence NC is 12 14. 5 
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14 De twelfth - Book of. 
SP.) and likewiſe SP = + and 10 
| Kaden the angles De Ine BB 
2 ;. def. I l. z are right, and the ſides DC. DN, DS, Db egal 
2 15. def. and DZ common, b thence ZC, ZN, ZS, Zpae 
rf. qual one to the other; and conlequently a 
b 47. 1. the quadrilateral NCPS ga circle may be geſy;; 
c 15. def.. bed, in which (becauſe NS, NC, CP, are 4 tay 
d conſtr. and NC SP) NCeſubtends more than the wuz! 
e 28. 3. drant, ftherefore the ang. NZC at the center is 
T 33. 9. obtuſe, g therefore NCq c 2 ZCq(ZCquzN 9 
12.2. Let NI be drawn perpendicular to AC, the 
f 32. I. fore ſince the angle ADN (b DNC+DGN) tis 
K g. ax. I. obtuſe, the half of it DCN ſhall be greater than 


15. 1. the half of a right angle; and ſo that which n. 
3 mains of the right auß. CNT ſhall be leſs than i 
n 19. 1. 1 whence IN IC. therefore NCq (NIg Ac) 
0 47.1. 0 INq, therefore IN g. ZC. and conſequenty 
P 47. 1. DZpc Dl. but the point I is q without the ſphere 
g cor. 19. EFG H. and ſo much more the point Z. wherefore 
12. the plane NCS, (whoſe r next point to the cen. 
Tr 47. 1. ter is Z) does not touch the ſphere EFGH. And 
if a perpendicular D be drawn to the plane 


SPQT, the point , and ſo alſo the plane 8b 

is yet further removed from the center, which 
Iꝝãꝰ allo true of the other planes of the'polyedron. 
I herefore the polyedron OR OC N, Ge. in- 
faoeribed in the greater ſphere, does not touch the 
leſſer. Which was to be don. 


Hence it follows, That if in any other ſpine a 
ſolid polyedron, like to the: aboveſaid ſolid poljedion, 
be inſcribed, the proportion of the polyedion in ont 


1 * 


* 
71 
1 


HGberè to the polyedron in the other is triplicateof that 
3 OE: - mere | 


of the diameters of the ſpheres. 


For if right lines be drawn from the centers of 

-+ + ' the ſpheres to all the angles of the baſes of the 
«2 -;. ® Card {pi ons then the polyedrons will be di- 
into pyramides equal in number and = 

| | . whoſe 
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whoſe homologous fides ate fengisweters 5 

the ſpheres ; as appears, if the leſſer of theſe SOL 

| ſpheres be concei ved deſcribed within the great. 

ee, er about” the Tame: center. For the right lines 
WW gawn from the center of the ſphere to the an- 

cri: il eles of the baſes will agree one to the other by 

ual, Wl 7eaſon of the likeneſs of the bafes; and ſo will 

Juz. like pyramides be made. "Wherefore fince evet7 

Tis amide in one ſphere to every pyramide like a 


(q) it in the other ſphere, a has proportion triple to a cor. f. 12. 


> 


Te. that of the homologous. ſides, łhat is, of the 

tis Wi ſemidiameters of the Tpheres 3 and & as one py- b 12. 5. 
ride is to one pyramide, ſo all the pyramides, | 
that is, the ſolid. polpedron compoſed” of theſe, ; 
ate to all the pyramides, that is, the ſolid po- 
hedron compofed of the qthers; therefore the 
polyedran oF one ſpace mall have to the polye- 

don of the other {phere, proportion triple of | 
that of the 'ſemidiameters, and f Jof the dia- c 15. 5. A 


*. af 5 * 


meters of the ſpheres. 


N 1 Ne . 
r 
8 _— 
33 4 FR 

* „ > TY} , ” 
: | | P 

9 ** = 

4 LL. YM * 
77 


N 1 4 

i Ss 3 1 
On Nil. 

* 
- 
* „ %, * * xo. 
gn I o & * , 
l 4 5 n q 


* 
25 


K if 


©. Spheres BAC,EDF\are in triplicate nth _ 
; iameters BC, ® 


on 


EDF a inſeribe a polyedron e gy the a 171 
by * * p 6 4 * — 
a like polyedton in the PRE: * 


< 4 
* 0 Bi * 
* "a 1 . 7 3 & 4 , 
8 1 1 is 5 
. Ec; * = 2 15 9 7 N 
- VY 8 5 * ö og Sf 
n * 5 
* J r ow r K+ 
* 1 Ou g:3 " 1 4 * 
* 1 © £58 — | 2122 


314 . The twelfth Book of. 
(SP.) and likewiſe SP c. TQ, and TO. * 

And becauſe the angles DZCDZN,DZs,073 

z 3-def.11.2 are right, and the ſides DCN, DS, DP, a6gyy 
3 15. def. and DE common, b thence ZC, ZN, Z8, Zparee. 
11. qual one to the other; and conlequently abou 
b 47. 1. the quadrilateral NCS c:a circle may be deferi: 
c 15. def. 1. bed, in which (becauſe NS,NC,CP, are d equal 
d conſtr. and NC SP) NCeſubtends more than the quz 
e 28. 3. drant, f therefore the ang. NZC at the center is 
f 33. 9. obtule, g therefore NCqꝗ c 2 ZCq (ZCq+ZNg) 
12.2. Let NI be drawn 1 to AC, there. 
32. I. fore ſince the angle ADN ( DNC+DCN) ki 
K 9. ax. I. obtuſe, the half of it DCN ſhall be greater than 
15. 1. the half of a right angle; and ſo that which. 
mains of the right ang. CNI ſhall be leſs than i 

n 19. 1. u whence IN g IC. therefore NCq (Nlq11Cy 
o 47.1. 0 "2IN6. therefore IN g. ZC. and conſequenty 
p 47. 1. DZpc Dl. but the point I is q withoutthe ſphere 
ꝗ cor. 19. EFG H. and ſo much more the point Z. wherefore 
IK: - the plane NC PS, (whoſe r next point to the cen. 
1 47. 1. ter is Z) does not touch the ſphere EFGH. And 
If a perpendicular D & be drawn to the plane 
SPI, the point , and fo alſo the plane SPQT 

is yet further removed from the center, which 

Tj is alſo true of the other planes of the polyedron. 
Therefore the polyedron ORPQCN,: &c. in- 

8 ſcribed in the n does not touch the 
1, Jefler,” Which was to le done. © © 


N 

, af 
1 
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Hence it follows, That if in auy other Hive 7 
ſolid polyedron, like to the aboveſaid ſolid polyedron, 
be inſcribed, the proportion of the polyediou in one 
here tothe polyedron in the other is triplicateof that 
of the diameters of the ſpheres. e 


For if right lines be drawn from the centers of 
hye ſpheres to all the angles of the baſes of the 
- - {aid polyedrons, then the polyedrons will be di- 
- vided into pyramides equal in number and ou 
9 1 | Whole 


whoſe 
the ſph 
ſpheres 
er aÞOL 
drawn” 
oles of 
reaſon 


like P) 
py! 2M: 
it in tl 
that 0 
ſemidi 
ramide 
that i: 
are to 
IyedrO! 
polyec 
dron « 
that o 
meter: 
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whoſe homologous fides are ſemidiameters of 
the ſpheres ; as appears, if the leſſer of theſe 
ſpheres be conceived deſcribed within the great- | 
er about the ſame center. For the right lines 
drawn from the center of the ſphere to the an- = 
les of the baſes will agree one to the other by J 
reaſon of the likeneſs of the baſes; and ſo will by 
like pyramides be made. Wherefore fince every 3 bg 


ytamide in one ſphere to every pyramide like 4 
it in the other ſphere, a has proportion triple to a cor.8.12. . 
that of the homologous. ſides, that is, of the | 1 
ſemidiameters of the [pheres ; and þ as one py- b 12. 5. 4 
ramide is to one pyramide, fo all the pyramides, Eo, 1 
that is, the ſolid. polyedron compoſed of theſe, ** 
ate to all the pyramides, that is, the ſolid po- bo 
Ifedron compoſed of the others; therefore the 1 
polyedron of one [pace ſhall have to the polye- [4 
dron of the other {phere, proportion triple of WM 
that of the Temidiameters, e and ſo of the dia- c xs, f. 1 
meters of the ſpheres, © i" 
7 PRO E. XVIII. N 


Spheres BAC, EDF, are in triplicate 2 one 
"to "the other of that in which their diameters BC, 
Let the ſphere BAC be to the ſphere G in triple 
proportion of that of the diameter BC to the 
diameter EF, I ſay G = DEF. For if it be poſ- 
ſible, let G be © EDF. and conceive the ſphere 
G concentrical with EDF. In the Iphere of | 
EDF a inſcribe a polyedron a the a 17. Tz; 
ſphere G, and a like polyedron in the 54 3 
e by | 8 0 
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516 Dh twee Book of 
b cor. 17. BAC. Theſe polyedrons ? are in triplicate pro 
12. portion of the diameters BC, EF. c that is, of the 
c byp. - Iphere BAC to G. d Conlequently the ſphere | 
d 14.5. G is greater than the polyedron inſeribed in the M © 

' ſphere EDF, the part than the whole. EU 
Again, if it be poſſible, let the ſphere G be 7 
＋ EDF. and as the ſphere EDF is to anothet WM — 

e hyp. in- ſphere H, ſo let & be to BAC, e that is, in 
perſ. Proportion of the diameter EF to BC. there. 
4. 3. fore fince BAC f & H, we ſhall incur the ab- 

ſurdity of the firſt part. wherefore rather the 

| ſphere G EDF. Which was to be den. 


Hence, As one ſphere is to another | ſphere, 
ſo is a Folyedton deſcribed in that, to « like 


polyedron deſcribed in this. 
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THE THIRTEENTH BOOK . 
EUCLIDE's ELEMENTS. 
Fa right line # be divided according to en- 
treme and mean proportion (2. a :: . e.) the 
ſquare of the half of the whole line 2, and 
'F the greater . a, as one line is quin- 
tuple lo that which is deſcribed of half of 1 
that whole line z, Fa... ef - | 
pl 91 
— 2. à thata 4. 2. 
S A s, 2 1 22 + zab 3. ax.r; 
=2z + + 22. or aa , 24 = 22, For ze F c 2. 2. 
73 c= 22. and ze d = aa. e therefore aa + zad byp. and 
= E. Which was to be dem. 166. 
| =? * n 1 | 8 N 3 : e Z. a. and 
or 1. aa. 4 


See the 1. Scheme. 


a right line r 2 —+ a be in power 87 to a 
ſegment of it folf : 2. the line double of the ſaid 
ſegment (2) being divided according to extreme and 
mean proportion, the greater ſegment is (a) the other 
part of the right line at firſt given 4 2 + a. 
I ſay z a :: a, e. For becaule by the hyp. * aa * 4. 2. 
+ 122 Za = ZZ +} 223 or aa + 2a = 22 d Aa 2. 2. 
= ze + za, h thence ſhall aa be = ze. c where- b 3. ax. T. 
tore Z. ac: a. e. Which was to be dem. e 17.6, 


©. 7 aor. 


de thirteenth Book of 
n Of. BE e ii 


If avight line 2 be divided according to exiem A (Al 
and mean proportion (2. a 3: a. e.) the line made verlely 
the leſs ſegment e and half of the greater ſegmen à 
3s. in power quintuple to the ſquare, which is g. 
ſcribed of the half line of the greater ſegment a, 
. : : * nn M Lay Qe a; 
1 * i ra. a that see 
JJ ＋ aa ca = a4 
0 „ 14. = A. A. | E F : Fs of ee + ea=aa, 10 
d hyp. and ee rea c = ze dgaa. Which was to be den. 
. r 


dr 
1 


- 


; 


in C, eit 
ine of t. 
To tl 

þ therel 
DAq. e 
half thi 
becaule 
g there 
dual 111 

BC, al 
line. | 


: 


Ff a right line 2 be cut according to extrene ad 
_ mean proportion (2. a:; a. e,) the ſquare mate of 
| the whole line 2, and that made of the leſſer ſegnnt 
e, both together, are triple of the ſquare made g 

the greater gin? 
„ BB; O21 favs ent 
2 4. I. or aa Fu. h 
. . ee — . 10 

b Jets „K.. RE Ree heb us 
77. 6. aa. d therefore a3 1 2 ae +2ee =; aa, Which 
d 2% 4. was to be dem, Fe: „ 


; a . 0 5 95 ; 4 * F : "ICE; C 3 0 25 N | 4 
Ao., v. 
: Fr * * 9 8. 7 ; 
4 - * a PIT oe D * Le 4 W ** 82 1 
A yo | #: 4 „ 
D AC I3 -# If a right line AB be cut 


— 1—1—. according to extreme and 
FEED mean proportion in C, ail 
a line AD, equal to the greater ſegment BC, added 
z0 it, the whole right line DB is divided according to 
extreme and mean proportion; and the greater ſt: If 
ment the right line AB given at the beginning. whet! 


2 byp, For becauſe AB. AD a;; AC. CB. and by inver- or 10. 
fin A. AB: CB. AC. therefore by compoſition W 4zc 
DB. AB:; AB. AC (AD.) Which was to he den. 
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EUCLIDE's Elements = 113 
eaten it. 53 1 
But if BD. BA:: BA. AD. then ſhall. be BA; 
AD:: AD. BA — AD. For by diviſion is 5D 
ven BA (AD.) BA :: BA — AD. AD. therefore in- | 
le of verſely BA. AD :: AD. BA — AD. * | 
% of. 1 þ 
SM 4 CB 7a rational right line iS 
--——l—— 4B be cut according to ex- 
28 treme and mean proportion 


in C, either of the ſegments (AC, CB) is an irrational 
18 Ine of that kind ei Ny - or reſidual. 
To the greater ſegment AC a add AD AB. a 2-2; 
þ therefore DCq =5 DAq. c therefore DCq TL b 1. 13. 
DAq. conſequently 4 fince AB, e and ſo the c 6. 10. 
half thereof DA are p, likewiſe DC is p̃. But d yy. 
becauſe 5. 1 : not Q. Q f thence is DC H DA. e 7h. 125 
le therefore DC — AD), that is, AC, is a reſi- 1e. 
dual line. Further, becauſe Acq h = AB xf 9. 10. 
BC, and AB is þ. k likewiſe EC is a refidual 74. 10. 
line. hich was to be dem. 17. 6. 
2 one 
eo, vn. . 
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* WW 7 three angles of an equilateral Pentagone DE 
whether they e in order, (EAB, ABC, BCD, 
on et, (E4b, BCD, CDH be equal, the Peniagone 
; DE fhall be egujangular. 115 Fe 
| h : 


I - LIE Pg. con . — . = 
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** ah” verry Ra. as rn r * * r Te „ 2 n + a 
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We thirtemith Book ef 
Let the right lines BE, AC, BD, beg 
ed to the 5 angles in order. g lubtent (BF.) E 
3 Being the ſides EA, AB, BC, CD, and the in 
a byp. au a are equal, therefore ſhall the h; 
b 4. T- | 


4 6. le les FC D,FED, are 5 2 one to the other: 


f8. 1. the angle AED=BCD. In like manner t e ang, 
g 2. 4x.1: CDE is equal to the reft,z wherefore the yep 


n 4. 1: are not in order, be ſuppoſed equal. ö then fu 


5 k 5.1: the angle AEB be —= BDC, and BE = BU 
3 1 2, a. and thence the angle BED = BDE. I dne. 
I 


d 32. 1. (FCD+FDC. But the arch BAE þb is —=2 ED, 

e 33.6; and conſequently the angle BCF e = 2 FCD= 
F 6. 1. BFC. Fwherefore BE = BC. Which was to be den. 
27. 3. Moreover becauſe the triangles BCD, FCO, are 
by 6. L equiangular, ) therefore BD. DC (BF.) 600 
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EUCIID E, Elements. 
(BF.) FD. and likewiſe EC. EF:: EF. FC: Which 


2 10 B dem. 


PROP. 1. 
Tf the fide of an Hexdpone 
; 227 and the- fide of a Dem 
gone AB, both deſcribed in the 
fame circie ABC, be added to- 
& gether, the whole right line 
AE is cut according to ex- 
treme and mean proportion 
(AE. BE :: BE. AB.) and 
the _ ſegment thereof is the fide of the Hexa- 
p Draw the diatneter ADC, and join the right 


EI reg 

f o 
N c N 
0 8 7 * 

| ra 

: ? 
3 


ere · lines DB, DE. Becauſe the angle BDC a = 4a hyp, and 


* DA. and the angle BDC þ = DBA (DAC 27 


orDABe ADE. Therefore the triangles ADE, g 7 


BE): AD. 
JE, | 8 Coroll. > 


055 Hence, If the fide of an Hexagone in a circle 
18 be cut according to extreme and mean propor- 
FF tion ; the 8 ſegment thereof ſhall be the 


„ae of the Decagone in rhe ſame circle, 


Fo I, 


| ADB, are equiangular : f wherefore AE. AD (ge 1. ax; 1. 
k.) AB. Which was to be dem. od bo 6 £ 
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PROP. X. 


line (B 
| into TV 
IF an eguilat⸗ Nate 
ral Penta 75 any An 
BCDE be deſcri. N in t 
bed im a cinch of the | 
ACE, the ff ende: 
. the Pentagone 45 and th 
contains in fower 79 
both the ſue e 
hexagone FB, and a read) 
the 12 of a dect- 
gone A deſcribed 
þ in the ſame cinl, 
K Draw the dis. 
ineter AG. and biſect equally the arch AH in 
128.2 4:4 K. and draw FK, FH, FB, BH, HM. 
a The ſemicircle AG — the arch AC a=4G 
Ns 2 AD. that is, the arch CG = GD Y = AH 
| 77 — HB: therefore the arch BCG = 2 BHK; « 
2 6 and ſo the angle BFG = 2 BFK. d but the an- 
5 2 gle BFG — 2 BAG. e therefore the angle BfR 
1 3 — BAG. Wherefore the triangles BFM, FAB 
#5. x. wage tae whence AB. BF:: BF. KM. 
31. bg therefore ABx BM = BFq. Moreover, the au. 
K 5. „ gle AEK k — HFE, and FA — FH. m wht: 
7+ 3- fore AL= LH. m and the angles FLA, FLH 


2 1. are equal, and ſo right angles. therefore the au- * 
ls 2 gle LHM M — LAM Au = HBA. therefore the * 

9 * 5 triangles AHB, AM H, o are equiangular. where- D 
5 1, fore AB. AH:: AH. AM. 2 therefore ABxAM BY PP 
2 2 * == AHq. So that ſeeing Aba ; AB x B+ ow 
b % ABx AM, ſ thence ABq—=BFq+AHq, hi i 
2. A was to be dem. 1 

| DC 

| Coroll. : 155 

t. Hence, a right line (FK) which being draun ics 

from the center (F) divides an arch (HA) io iſ ** 

two equal legments, does alſo divide the right mA 


line 
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line (HA) ſubtending that arch, perpendicularly Bo J 
into two: equal ſegments, | 8 A 
1% 2. The diameter of a circle (AG )drawn from _ 
Ps © angle (A) of a pentagone, does divide equal-, 1 
„„ in two both the arch (CD) which the "fide "ſl 
le of the pentagone oppoſite to that angle ſub- | k 
of tends, and allo the oppoſite fide it felf (CD) 1 
aud that perpendicularl7. 1 121 
J2;—0ö 7-099 8 y 
Here, according to our Promiſe, we ſball lay down F 
a ready Praxis of the xt. Prop. of the 4, Book. © 3 
„oben. | i 
* . wth 7 | N 
n x - —— 55 "Ev * 1 
To find out the fide of a pentagone to be inſcribed I 
in a ence . 4 1 
Draw the diameter AB, to which erect a 9 
perpendicular CD at the center C divide CB 5 
equally in E. and make EF —= ED. then DF : ** 
ſhall be the fide of the pentagone. | a 6. 2. = 
For BF x FC + ECq a= EFq 6 = EDq c = bconſtr. . 1 
Dq ECq. d therefore BF x FC -|- DCq or c 47. 1. Mi 
BCq. e wherefore BF. BC :: BC. FC. therefore d 3. ax. 1 
n ſince BC is the {ide of an hexagone, f FC ſhall e 17. 6 3 
5 be the fide of a decagone. Conſequently DF f 9. 13. } 


t b= 4 DCq -\- FCq g is the ſide of a pentagone. g 10. Tz. | 
2 Which was to ke done. h 47. 1. þ 


— 
__ 


a4 cor. to: Becauſe the angles AKF, AIC, are a right an- 
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- PROP! XI 
A If in a chele Mb(h, 


whoſe diameter is ratio- 
nal AG, an equilateral 
pentagone be inſcribed 
-» ABCDE ; the fide of the 
pientagone AB is any 
rational line of that kind 
73 0 is called a ninox 
1 ine. 

r ” Draw the diameter 
* 1@. 6. BFH, and the right lines AC, AH; and * make 

_ L = + of the radius FH; and CM = CA, 


13. gles, and CAT common, the triangles AKT, 
b 32.1. AIC, are h equiangular : © therefore CI. X c: 
c 4.6. CA. FA (FB) d-: CM. FL. therefore by permu- 
d 15. 5. tation FK. FL:: CI. CM d : CD. CK G N 
e 18. 5. and ſo by e compoſition CD + CK. CK : KL. 
f 22.6. FL. f conſequently: Q CD -+ CK (g CK) 
g 1.13, CKq::KLq. FLq, therefore KLq = 5 Fly. 

| wherefore'it BH (p) be taken 8, FH. ſhall be 4, 
FL I, and FLq 1, BL 5, and BLq 25, KLqs, 
h 9. 10. by which it appears that BL and KL are; 5 , 
Kk 74. 10. k and ſo BK is a reſidual, and KL its congruent 
19. 10. or adjoining line, but being BLq — KLq 20, 


O 
m cor. 8.6. | thence BL H. / BLq — KLq. mwWůHence BK 


and 17. 6. ſnall be a fourth reſidual line. Therefore becaule 


n 95. 10. ABqm is — HB x BK, u ſhall AB be a miner 
line. Which was 10 be dem. 


PROP, 


in 


m 
- fi 


— 7 


W % & FF Tw# TT © wt” ww „„ ” S 


» fide EF of-the pyramide . 
| 3 


þ th 
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«it 


9.) e conſequently ABq =c 4. 2. 


q» Which was 10 be dem, { d 47» 1, 5 
* | Coroll. 5 | 1 E 3. aæ. I. 
1. Ad. Bd: :4. 3 : 
2. ABq. AFq :: 4. 3. f For ABq. AFq :: AEq. f cor. 8.6. 
| | and 22. 6. 


3. DF FE. For the triangle EBD g is e. g cor. 13. 4. 
lateral,“ and BF perpendicular to ED. hh cor. 3.3. 

te EF — FD. 3 | 
4. Hence, AF =DE + DF = 3 DF. 


PROP, XIII. 


= 2 a pyram ide EG Fl, and comprehend it 
in a ſphere given : and to demonſtrate that the dia- 
meter of the ſphere AB is in power ſeſquialter of the 


About 


at TW Ts 
N 4 
t * 


* 
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210.6, About AB deſeribe the ſemicircle ADB; aan 
. let AC be = 2 CB. from the point C erect the 
perpendicular line CD; and join AD, DB, then 
at the interval of the radius HE = CD deſeribe 
b cor. f 5. 4. the circle HEEG, wherein inſcribe the equilate. if 
c 12, 11, ral triangle EFG from He erect IH=CA peryer. 
d z. 1. dicular to the plane EFG. produce IH to K, d f 
that IK AB; and join the right lines IE, IF, Id. 
Then EF GI ſhall be the pyramide required. 

For becauſe the angles ACD,IHE,IHF,IHG 
e conſtr. e are right angles; and OD, HE, HF, HG 0 equal. 
f 41. 1. e and IH = AC; F therefore AD, IE, IF, IG 
g 20. 6. ſhall be equal among themfelves. But being AC 
h 2.ax, (2 CB) CB g:: ACq. CDq. then ſhall ACq ber- 
k 12. 13. 2 CDq. therefore ADq f = ACq-F CDqi= 
1 r. ax. x. 3 CDq =3 HEqk = EFq. 7 therefore AD, Ex, 
IE, IF, IG are equal, and ſo the pyramide EF. 
Gl is equilateral. But if the point C be place 
upon H, and AC upon HI, the right lines AR, 
m Z. az. IH, m ſhall agree, as being equal. Wherefor: 
the lemicircle ADB being drawn about the axis 
n 15. def. AB or IK u ſhall paſs by the point E, F, G, 
* 31. def. and to the pyramide EFGI ſhall beinfcribed in 
11. a ſphere. Which was to be done. I. 

© cor. 8.6, Allo it is manifeft that BAq. ADqo : BA, 
p conſtr. AC p:: 3. 2. Which was to be dem. © | 


Coroll. 


1. ABq. HEq :: g. 2. For if AB q be put 9, A 
then ACq (EFa) ſhall be 9, conſequently HEg wat 
J 12. 13. ſhall be 2. r 35 
2. If L be the center, then ſhall AB. LC: 6.1. L 
For if AB be put 6, then AL ſhall be 3. » and 
| thence AC 4. wherefore LC ſhall be 1. Hence 
1 conſtr, 3. AB. Hl e: C. 4 t: 3. 2. whence Tho | 


4. ABq. HIq : 94 


\ 


PROP. 
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PRO XIV. | 
To deſcribe an O&ae- 


dron KEFGDL, and 
Gcompre hend it in the 
given ſphere, wherein a 
Pyramide is: and to 
demonſtrate that AH 
the diameter of the 
H ſphere is in power double 
A | of AC the ſide of that 
| Octaedron. | 
About H deſcribe the ſemicircle ACH. and 
from the center B ere& the perpendicular BC, 
draw AC, HC, then upon ED=AC. a make the a 46. f. 
ſquare EFGD, whole diameters DF, EG, cut in 
the center I. from I draw IL=AB 4-4 ariel b 12. 11. 
lar to the plane EFG D. produce IL, ctill KIL. c 3. I, 
and join KE, KF, KG, KD, LE, LF, LG, LD; then 
| ſhall KEF GL be the O&aedron required, 
For AB, BH, FI, IE, &c. being ſemidiameters of 
equal ſquares are equal one to the other. d whence d 4. f. 
the baſes LF, LE, FE, c. of the right-angled 
triangles LIE, LIF, FLE, c. are equal, and 
conſequently the eight triangles LFE,LEG,LGD, 
LDE, KEF, KFG, KGD, KDE, are equilateral, e e 27. def, 
and make an Octaedron, which may be inſcri- 11. 
bed in a ſphere, whole center is I, and IL or 
AB the radius. (becauſe AB, IL, IF, IK, &c. ff conflr. 
are equal.) Which was to be done. Moreover, it 
i; evident that AHq (LKq) g =2 ACq (2 g 47.1- 
LDg.) Which was to be dem, | 
Coroll. 
1. Hence it is manifeſt, that in the octaedron 
the three diameters, EG, FD, LK docut one the 
other perpendicularly in the center of the ſphere. 
2. Allo that the three planes EFGD, LEKG, 


LFKD are {quares, cutting one another perpen- 


dicularly. 
X 4 | 3. The 


— 


Yo " — bd -; i K * 6 ks 2 — — wa * 
Wet $3 DAP nn TE I -” $ . EF e * n 
* * 
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3. The Octaedron is divided into two lik nich ct 
and equal pyramides EFGDL, and EFGDx, WW are equs 
whoſe common baſe is the ſquare EFGD. | \ Th 
Ig. 11. 4. Laftly, It follows that the oppoſite baſes ic Wl the fide 
the Offaedron = parallel one to the other, ; = TB 


RO P. x 7 0 Fr 

To deſcribe ac, 
, ; comprehend it in the 
fame ſphere wheren 
„the ems figures 
were; and to denon. 


(4 EY." frac li hn 
| "2 + WP diameter of the 


ſphere u in power triple to EF the ſide of that cube, 
a 10. 6, Upon AB deſcribe a ſemicircle ACB ; a ad 

make AB=3'DA, from D raiſe the perpendicular 

| DC, and join BC and AC. Then upon EF=AC 

b 46, 11. b make the ſquare EFGH, upon whoſe plane let 

the right lines EI, FK, HM, GL, Rand perpend 
3 cular, being equal to EF, and connect then 
| with the right lines IK, KL, LM, IM. The 
ſolid EFGHIKLM is a cube, as is ſufficiently 

apparent from the conſtruction. 1 

In the oppoſite ſquares EF KI, HGLM, drav 
the diameters EK, FI, HL, Md, by which let the 
_ planes EKLH,FI,MG be drawn,cutting one ano 
g cor. 39. ther in the line N O. which c ſhall divide equally 

It, in two parts the diameters of the cube EL,FM,Gl, 

d 15. def, HK, in P the center of the cube, d therefore? 

11. and 14. ſnall be the center of a ſphere paſſing by the an- 

def. 11. gular points of the cube. Moreover, ELq e EKA 

@ 47. 1. +KLq,e = 3 KLq, for; ACq, but ABq. ACqg:: 

f conſtv., BA. DA f., 3.1, h therefore AB EL. wherefore we 

g cor. 8. 6, have made a cube, &. Which was to he done, 

h 14. f. Coroll. 

: 1. Hence it is manifeſt, that all the diameters 
of the cube are equal one to another, and do 
equally biſect one another in the center of the 
ſphere, And by the {ame means the eich 

| Gn wick 


. 5 \ 


* : FS 8 c * rann r * Pry 
, p " F * þ. ve. ws 2 F 2 N * 18 N 1 . n þ >. FE , R ht * * 0 E ad 15 * l 
7 "7 A , C N L 
* 8 * JEET © So" * * . V 
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liks N which conjoin the centers of the oppoſite ſquares 2 
DK, are quell biſected in the Tame center. | 

8 
of 


. The diameter of a ſphere contains in power 
the ſide of a tetraedron and of a eube, viz, ABq 
| = IBCq N AC dg. K 47. r. 

1 111. 15. 
m 15. 13. 


on” 1 ; 
To deſcribe an Tcoſaedron 
ZGHIKFYV XRST, and en- 
compaſs it in the ſphere, wherein 
were contained the foreſaid ſo- | 
4 and to demonſtrate that 
| FE the ſide of the Icoſaedron is 
that irrational line which 1s 
called a minor line. 
Upon AB the diameter ofa 
ſphere deſcribe the femicitcle | 
ADB; anda make AB=5 BC. 
| then from C ere&CD perpen- | 
dicular, and draw AD and 
BD. At the diſtance EF == 
BD deſcribe the circle EEK- 
NG; A. 


ER OD 2 1 85 8 3 ae Ja; g Fon 1 . - 7 8 ; 
9 * 8 NS 8 8 3 1 23 q 89 po > 2 FE — _ 
Bn A OY a AH Sole m—_ 3 EY 
— FEISS E — - a. SE A * F * — * ® —_ 4 _— * = 2 = hy 4 . - _ = "7 
ccc c n n n 5 


rr e 


a 10. 6. 4 


330 The thirteenth Book of 

brr. 4 NG; b wherein inſcribetheequilateralpentz 
þ FKIHG. Divide equally in two parts the *. 5 
7G, GH, ev and join the right lines FL., LG Dy 
© 12, 11. being the ſides of a decagone, Then c ere 10 
R LR MS NO, egg 2rpeng, 
_ cular to the plane FENG; and connect R$ $7 
TV, VX, XR; as alſo FX, FR, GR, GS, ps 
ST, HT, IT, IV, KV, KX. Laſtly, produce 70 
and take = FL,, == 12 and con 
ceive the right lines ZG, ZH, ZI, ZR, ZP 
be drawn ; asalſo YV, YX, YR, YS, YT, Ther 

I 1 fay the Icolaedron required is made. 
d conſtr. For becauſe EQ, LR, MS, NT, OV, PX, are de. 
e 6. 11. equal ande parallel, alſo thole lines that jointhey 
£33.1. EL,QR,EM,QS,EN,QT,EO,QV, EP,QU, fr 
equal and parallel. And thence likewiſe LIi (u 
FG) RS, MN, ST, &c. are equal one to the other 
g 15. 11. g therefore the plane drawn by EL, EM, 6 i 
| cequidiſtant from the plane paſling by QR, G, 
h 1. def. 3. &c. h and the circle QM RST V drawn fromthe 
'_ _ center Qis equal to the circle EPLMNO; aud, 
RS TV is an equilateral pentagone. But EC, EG, 
EH, &c. and QX, QR, O8, & c. be ing concemedty 
k 47. t. be drawn; then becauſe FRqk&—FEq-LRg,la 
1 conſtr. EFq m = FGq, u therefore FR, FG, and ſo il 
m 10. 13. RS, Fd, FR, RG, G8, GH, & c. ſhall be equal one 
nch. 48. 1. to the other, and conſequently the ten triangls 
and 1. ax. RFX,RFG,RGS, & c. are equilateral and equl, 
o cor 14. Moreover, becauſe XQY is a o right angle, ther- 
11. fore XYq == QXq + QYq = VXq or 5G. 
p 47.1. wherefore XV, VX. and likewiſe XV, VI, V8, , 
e 10. 13. ZG, ZH, & c. are equal. Therefore other ten 
© triangles are made equilateral and equal both 
one to another, and to the ten former; and {0 
an Icoſaedron is made. 


Moreover, divide equally EQ in a, draw tbe 

x 15. def. l. right lines & F, a K, æ V; and becaule QX r=Q), 
and aQ the common ſide, and FQX, EQV ate 

14. 1. right angles, f therefore ſhall aX be V; and 
by the ſame reaſon all the lines aX, aR, a8, 75 

a\, 


av, 4 
20.0 
1 — E 


Ty == 
fore th 
Tay, ſn 
lcoſaec 


Laſt 


5 df 
q, © 
1, 4 the 


The! 


gon V * F, aG, 4 H, al, e K are. equal. But becauſe t I - 
1 20 Q z :: QE. ZE. therefore Z2q 1 = 5; Sus. "aj 
©. = E (EE EA = Fg. therefore x 4. 2. 

tg, = F. à in like manner aF = Ya. there- y 47. f. 
end. fore the ſphere, whoſe center is a, and à F the 2 15. 5. 
ST, ray, ſhall paſs by the 12 angular points of the 
10 adde Becauſe 2 aE 2. OE: 4 and f. 

Q Laſtly, Begaule Ze. at: LN. Ez; a and ſoa 22. 6. 
con. Zaq. Eq : £Yq. QEq, 5 therefore ZYVq — 5b 74. 7 
Fo QEq, or 5 BDq=: but ABq. BDq c:: AB. BC 5. c cor. 8. 6. 
len Wi 1. 4 therefore ZI AB. Which was 20 be done. d x. ax, 1. 

Therefore if AB be put 'p, then EF —,/ AB qe ſch. 12. 
ſhall be alſo ß. and conſequently FG the fide of re. 
the pentagone, and likewiſe of the Icoſaedron, ff kl. I. 
i a minor line. hich was to be A ; 


Coroll. 


1. From hence is inferred, that the diameter 
of the ſphere is in power quintuple of the 
ſemidiameter of the circle encompaſſing the five 
ſides of the Icofaedron. © © 
2. Alſo it is manifeſt that the diameter of 
| the ſphere is compoled of the ſide of a hexagone, 
that is, of the ſemidiameter, and two ſides of 
the decagone of a circle encompaſſing the five 


- 
C 1 


/ ͤ 
3. It appears likewiſe that the oppoſite ſides © 
of an Icolaedron, Tuch as RX, HI, are parallels, 
For RX a is parall. to LP, 5parall to HI. qa 33-1. 
1 Fa 4 ? 95 . * „ F 3 5 | | b. ſch. 26.3. 
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7 30. 6. 


ed: and to demonſtrate that the ſide RS of the Dy 
decaedyon is an irrational line of that fort which 
called an Apotome or reſidual line. 


and let all the ſides thereof be divided equallym 
the points E, H, F, G, K, L, &c. and join the right 


NP, whence DR, RS, 8 CT, DT, being connett- 


The thirteenth Book of 


"PROP. XVII. 


i 0 5 
1 | 

; | . 

87 


7 4o 2 * 


To deſcribe a Dodecaedron, and compre beni in 
the ſphere wherein the former figures were Ji 


Let AB bes cube inſcribed in the gi ven ſphere 


lines KL, MH, HG, EE. a make HI IO: IO. H; 
and take NO, NP, IQ. then erect OR, PS, per- 
pendicular to the plane DB, and QT to the plane 


AC, and let OR; PS, QT, be equal to IQ, NO, 


ed, DRSCT ſhall be a pentagone of the dode- 
caedron required. For draw NV parallel to OR, 
and having drawn NV out as far as the center of 
the cube N , Join the right lines DS,PO,DPCH 


W341 


1 3 * % 4 Jo 8 
ag e * A Sy ye Fi 
i l E 5.2 > 7 36 8 
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* FS 
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HV, HT, RX. Becauſe DOq a =DKq (bKNq) a 47. i. 
"£04 c= 3 ONq (3. ORq) d thence DRq —b 7. ax. 1. 
okRꝗg e = OPq, or RSq. therefore DR— RS. c 4. 13. 
che ſame reaſon DR, RS, SC, CT, IP are equal. d 47. 1. 
pat becauſe OR is = and ꝗ parallel to PS, e 4. 2. 
berefore RS, Op, and conſequently RS, DC ſhall I conſtr. 96. 
de alſo parallels. © þ therefore theſe with them rr. 
that conjoin them DK, CS, VH, are in one and the g 33. r. 
ſame plane. Moreover, becauſe HI, IQ Y:: IQ. h 9. 1. 
HOHE: HN. NV. and both 10, HN, and Kk 7. 11. 
, NV k are perpendicular to the ſame plane, 1 6. rr. 
0 and ſo likewiſe parallels, m THV ſhall be a right m 32. C. 
Ime, 7 therefore the Trapezium DRSC, and the n f. and 2. 
triangle DTS are in one plane extended by the 11. 
night lines DC, IV. o therefore DC ISR is a pen- © 5. 13. 
ugone, and that alſo equilateral, by What is 
> regs 1 3 . KN :: 
IN. NP; an qp = DPq+ q) = . 
age pes bb." thence DOK 23 Nd . Is 
=4DKq (4 DHq) 8 therefore DS — DC. and 4. 13. 
whence the triangles DR 


„DC, are equilateral r 4. 2. 
one to another, /thereforethe angle DRS DTC, f 8. 1. 
therefore the pentagone DT CSR is alſo equian- 

ular, Moreover, becauſe AX, DX, CX, c. are 
emidiameters of the cube. z thence is NN IH t 15. 13. 
or KN, u and fo XV = KP; wherefore becauſe u 1. ax. — 
VX, is ax right angle, zthenceRXq= XVq=—+x 29. 1. 
| RVq (NPq) =KPq+NPqa==3;KNqb —AXqz 47.1. 
or DXq, &c. therefore RX, AX, DX, and by the a 4.13- 
ſame reaſon X8, XT, AX, are equal one to another. b 15. 13. 
And if by the ſame method, whereby the penta- 
gone DTCSR was made, twelve like penta- 
gones, touching the twelve fides of the cube,be 
made, they ſhall compoſe a Dodecaedron ; and a 
ſphere paſling by their angular points, whole 
radius is AX or RX, ſhall comprehend that Do- 
decaedron, Which was to be done. 

Laſtly, becauſq KN.NQ#:: NO. OK, d thence c conſtr. 

KL. OP:: OP. OK PL. Therefore if AB the dia- d 15. 5. 
meter of the ſphere be ſuppoled p, then _ 
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e 15. 13. 


N 


. OR We Therefc 
f [ch. 12. KL e 2 F be alſo ß. g whence Op Ade of a! 


10. RS the fide of the dodecaedron ſhall be 3 reft- 00 I 


g 6. 13. dual line: Which was to be dem. — 3 
6 A ; 8 * Dk | 0 
Ty ® 1. <>. Moreo 
8 Coroll. T # 7 ; - | the n ce 1 
From this demonſtration it follows, t. that x == 


the ſide of a cube be cut in extreme and mean 
proportion, the greater ſegment ſhall be the gge 
of the dodecaedron inſcribed in theſame ſphere, 
2. If the leſſer ſegment of a right line, cut in 
extreme and mean proportion, be the fide of the 
dodecaedron, the greater ſegment ſhall be the 
{ide of the cube inſcribed in the ſame ſphere, 
3. It is manifeſt alſo, that the ſide of the cube 
is equal to the right line which ſubtends the an. 
gle of a pentagone of the dodecaedron, inlet 


conſeq: 
ABq == 

dus of 
Folaedr 
cone 

if ſnal 
the ade 
that BF 
and BF 
hecaule 


bed in the ſame ſphere. fa, S 40 C 
: 45 3 OF 8 

PROP. XVIII. a then 

A des of the precedent Tha 

5 , Ave figures, and con- I Az be 

* bare them togethen. alread 

4 | Let AB be the BE — 

. diameter of the „ 


I qſphere given, and — 
AEB the ſemicircle, 8 
and let AC a=; 


4 10. 1. AB, and AD = 
b 10. 6. AB then ered the 
1 erpendiculars CE, 


F, and BG=AB, 


join AF, AE, BE, BF, CG > and let fall the 
perpendicular HI from H; and CK being taken 
equal to CI, from K ere& the perpendiculat 
e 30. 6, YT and join AL. Laſtly, c make AF. AO: 


* 9 


There- 


2 9 * * n 9 6 2 2 
* 7 "FIFTY only 1 ERS * E > 
. 1 LE ang: >" LEY - } * — * * 
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| Therefore 3. 2 d:: AB. BD e :: ABq. BFq the d confty. 
> ee of a Tetraedron and 2.1 ::a AB. Ac: ABB. e cor. 8.6; 
Eq. Fthe ſide of an Octaedron. 4 f 14. 13. 
Alſo 3. 1 4 :: AB. AD e:: ABq. AFq. g the g 15. 1z. 
Cle of an Hexaedron. h conſtr. 


hence ſhall AO be the fide of a Dodecaedron. rz. 
Iaſtly, BG, (2 BC.) BC I:: HI. IC. n therefore 4. 6, 


—2 CI n Kl. therefore HIq o = 4Claq.m 14.5. 
n 4-5 
ean conſequently CHq = 5 CIq. 4 therefore n conſtr, 
„ ABq = 5 Klq. r therefore KI or HI is a ra- o 4. 2. 


dius of a circle 3 the pentagone of an p 47. 1. 
olaedron; and AK or IB r is the tide of a de- q 15. f. 
the cgone inſcribed in the ſame circle, / whence r cor. 16. 
AL ſhall be the fide of a pentagone, ? and allo 13. 

the fide of an Icoſaedron. Whereby it appears 10. 13. 
that BF, BE, AE are þ .. and AL, AO f Y., t 16. 13, 
and BF c- BE, and BE, AF, and AF & AO. And u 1. a. 1. 
becauſe 3 AFq = ABqu — 5 KLq, and AF x x 4. 4X. 1. 
A0 , AF x OF. x and ſo AF x AO AF xy 1. 2. 
OFC 2 AF X OF, 7 that 15, AFq C2 2 AO. 2 17. 6. 

: thence ſhall 3 AFq (5 KLq) be c 6 A0, a 47.1. 


1 r KL & AO, and much rather AL 
CF A. x 

, That we may expreſs the ſides in numbers; If 
Ah be ſuppoſed / 60, then, reducing what is 
| already ſhewn to 77 BF = y 40, and 
: BE=4 zo, and AF / 20. Allo AL:= : 30 
" bn 180 (for AK — 4/ 15 - Z. and KL (HI) 
„ v2) Laſtiy AO : 30 - 500 (/ 25 
0-45) - a 

7 

e 

, 

. 

e 


Sc hol 


oo rx = 


[yl | 
Moreover, becauſe AF. AO þ :: AO. OF. k K cor. 17. 


_ 
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ſolid figure (viz. ſuch as may be contained under q. 


A 21. 11. 
b See ſc hol. 
32. I 


ze thirteenth Book of 
Schol. | 


Tt is very apparent that beſides the five aforety 
res, 1555 cannot be deſcribed any we ſei 


dinate and equal plane figures.) | 

For three plane angles at leaft are required ii 
the conſtituting of a ſolid angle; 2 all which 
muſt be leſs than four right angles, b but 6 
gles of an equilateral triangle, 4 of a ſquare, any 
6 of a hexagon, do ſeverally equal 4 right a 
gles; and 4 ofa pentagon, 3 of a heptagon, z 
an octagon, &c. do exceed 4 right angle; 
Therefore only of 3, 4, or 5 equilateral trian les, 
of 3 ſquares or 3 pentagones, it is ooſſiben 
— a ſolid angle. Wherefore baſides the fire 
above-mentioned, there cannot be any 'otei 
regular bodies. | 


Out of P. Herigon: 


The Proportions of the ſphere and the five gil 
figures inſevibed in the ſame, ; gu 


Let the diameter of the ſphere be 2. then ſul 


The Periphery or circumference of the ge- 

er circle, be 6, 28318. 1 
The ſuperficies of the greater circle, 3; 14159, 18 
The ſuperficies of the ſphere, 12, 56637: 


The ſolidity of the ſphere, 4, 1879. 
The fide of the Tetraedron, 1, 62299. 


The 


The Soy of wy x Eetrdedron, 4g 


wh 3 , hiſs 


bes. A the are 8 . 


mis Gary of the 1 10 a 4 . 


eden, z, in 
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. 
* 


che Dodegaedrons 95 73 


* 5 6. 7 


The C 1D: * - wes 5146 8 
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* 12 3 f . 
Kat, 15 A RX WS + 
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The ſuperſcies ok theTeol PE efron, 9157 55 
The 8 lidity of the ie, 2, oy t5: 
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ſolid figure (viz. ſuch as may be contained undey Ne 


A 21. 11. 
b See [chol. 
32. I 


| Therefore only of 3, 4, or 5 equilateral triangle, 


The thirteenth Book of 

* Schol, 

|: ic ve bat beſides the fioe afp, Te e 
Ii is very apparent that beſides the five aforeſaid | 


figures, there cannot be deſcribed any other ye 


dinate and equal plane figures.) 

For three plane angles at leaſt are required 0 
the conſtituting of a ſolid angle; 4 all which 
muſt be leſs than four right angles, h but C. 
gles of an equilateral triangle, 4 of a ſquare, a 
6 of a hexagon, do ſeverally equal 4 right ag 
gles ; and 4 ofa pentagon, 3 of a heptagon, z d 
an octagon, &. do exceed 4 right angles; 


of 3 ſquares or pentagones, it is poſſiblet 
make a ſolid angle. Wherefore beſides the fi 
above-mentioned, there cannot be any otbet 
regular bodies. 


Out of P. Herigon: 


The Proportions of the ſphere and the five gil 
figures inſcribed in the ſame, 


Let the diameter of the ſphere be 2. then ſul 


The Periphery or circumference of the great 
er Circle, be 6, 28318. 


The ſuperficies of the greater Circle, 3, 14159, 
The ſuperficies of the ſphere, 12, 56637 
The ſolidity of che ſphere, 4, 1879. 

Tne fide of the Tetraedron, 1, 62299. 


SF 1 


The ke ſupstſiies: of the tetraedron, 4 - 
The ſolidity/ oftiie tetraedron, 05 x $132. 1 7 | 5 
The fide of the hexacdron, , I, 15 47. 4 ; b | . 


" » 


, Tho fuperiies of the Hexaedron, % 1 3 xj | ; 
wee, of the hexacdion, 2; 5396. 8 1 * 5, by 


* "oF i WE. r 


The ſide of th i L 2 4 edron, a, Hee) | 4 : 5 6 oo < + 


«Pp; 


The 0 6, 


"4g 
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tis ade 25 cho eee 97 es 3 
The ſuperioies of che eee, 10 > ni 9 
| The folidity, of the Apticopetron, 23 78316. | i 5 5 
The fide of rhe Icoſatdrons! r, orte * A 
The ſuperſicies ot the leoſacdron, 95 me * | a 
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hs 33 8 The thirteenth Bool of, Fe. | 
| Tf five eguilateral and equiltngular figurer, lite TY 
thefe in the ſchemes beneath, be made of Paper, and T HE 
rightly folded, they will repreſent the - five regular Ml 1 
bodies. gs of © OO” | ; 


5 E 0 p 5 9 % 55 
The End of the thirteenth Book: 
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£774 1 . Fax 45 1 N 
5 3 N * 
: | o F. br. 4 as 
1 A «Pe pendicular line f 
2 Fs, mn from D the cen- 
wer of a thcle ABC - 
e the ſide of 1 


Pente K in ſcrib 


the half * 


zo her, Viz. 
17 . hexagone DE, 
of the 1 *. 


| 8 I&EC Let 
T > FN — is CED To: ed) f "x5 d 5 ana 
ly. the angle G0 —ECG#1 wherefore 33. 6. 
4 9 'F 2 3 * 7. * 1 * 
e 20 0 P. fl. 


AF two rightdiner AB, DE, 

w ALF Je bur according to 25 
5 H E and mean pro ortion (AB: 
— — - AG 405 GB. and DE. 

1 7. HE) they b 


. 
de cut after the ſa ir — — VIZ. into the Jam 4 
Rp IRE Pf. HE) 4 — oF) 
E Take * 
* 
% f - 


1 


05 
al 


7. 6. Take BC=BG; and EEA Then AB:BG 


1 AAG. wherefore ACg = ABG+ AGq 4 

: er 240 1.6 Big. In like manner ſhall DFq be DH. 
d 22.5. Sd therefore AC- AG :: DF. DH. whence by ad. | 

22.6. dition ACS AG. AG ©: DF * VIE DH. that Th 
| 2- + AB. AG: 2. DE. DH. e @ontequently AB. wy. 


e 10. 13. þ 9 851 1 = N O 75 3 s 8 ai” > 

fr, and The ſame circle ABD comprebends both ABCDE 
3. ax. the pentagone of A Dodectedron, and L.MNthe Han. mY 
8. 13. gle of an Icoſaedron inſcribed in the ſame Pet. " 


n l 5 ©: 


h 2.13.6" Draw the Kii AG» aud che right ins Wil © 
16.3. AC, CG. and jet IK be the diameter of the Wl 85 
k 22.6. & ſphere, a and TKq == 5 OPq. Fand make Or. 25 
4. J. G0 OQ. QP. Becauſe ACq+ CGq e A kB 
1 15. 13. 4= 4 FGq; and ABq e = Ng. f thence a B +7 
m conſtr. AB 5 FGq. moreover, becaule CA. ABg:: A 
n cor. 16. AB. CA AB; and OP. OQ :: OQ. QP. hand = 
13. fo CA. OP AB.OQ. k therefore 3 ACq (189) H] 
o 12. 13. 5'OPq (nm IKq) :: 3 ABq. o& 002. therefore 3 Ic 
p 10. 13. ABq = 5 OQq. But becaufe ML # is the ſide * 
q 15. 5. of a pentagone inſeribed in a circle, whole n- 0 
* befoxs dius is OP, thence 15 RMꝗq. o = 5 ML 225 
1 I. 4K. 1. OPꝗ + 5 QQq=z 3 ACq+3 ABA YT = 
and ſch. FGq. rtherefore'RM FG. F and conſequent a 
48.1. the circle ABD is Sto the circle LMN. hi F 
1 1. def. 3. wat to be dem. | 
* 


* | A eu 


LF LSE of Its © ET 


** 


J . 37 is a 2 , . 
£3 3 Y * * 
* n o 7 C » 
X Ns by of 1 7 
> bY . Do Ti 


I from! F ihe cen ein encompaſſing thee . 
pentagone of a dogeonraron ABCDE, - a:perpendion- * 
lar line FG he drin io one fide of the pentagone CD; 
the reltangle conia nid ner the aid de CD and 
the perpendicular M, Ng thirty times ben, i- 
equal to the ſuperficies of # Dodecaedrons Alſo, 
If from. the center & of @ circle ancloſing the iriqn- 
ge of an Jcoſaedron HK, a perpendicular ting LI 
le drawn 0 ane ſid of. 4 triangle HK, ihe 
reftangle contained under the, ſaid HR, and the 
perpendicular LM, being thirty times takgu, ſpall be 0 
equal to_the ſuperficies of an Icaſa edin. 4 8. f. * 
Dray FA, FB, FC, ED, FE. a then ſhall the tri- 
85 CFD,DFE;EFA,AFB;BFOde equal. but b 4. 1. YH 
CDx FG B —= 2 triangles CFD. therefore 3o © 15. 5- _ 
C DGPS =, 60. CFD. 4 = 1 pentagones d G. ax. = 
ABCDE e = tothe ſuperficiesgf .4 dodecacdron, © 17. 3. 
| Which was to be dem. Ih, 41. TI. f 
Draw LI, LH, LK; then HK x LM f is = 5 15. 5. 
2 triang. LH K. therefore 30 HK x LM g = 60 16. 13. 
HLK = 20 HK þ = to the. ſupetfities of an 
Icolaedrgn. Whichgpas to be den. , 


2 wet #2? >... "OW * &-- 
2 | | e Coroll. 1 1 7 * * 
K 15. 5. 


cp Fd. HK x LM k 5 the fuperficies of a 
1 to the ſuperficies of an Icoſae- | ö 7 
ron. 3 | a 1 4 
97 2 PROP, 


. 


wo Wo far GS NSN HH _. 


. 


30 nn fut Bk * 


. 
PR 0 p. JF. 1 * 5 3 


+ The ries of d Do. 
| red has tt Ml ſuper. 
1 ficieso 2 Troſaedron i it- 

© | - ſcrabed in the ſame ſphere, 

the ſame: proportion that 
H the' ſide of a cube ha 
1 AD the ſide of an Te 

r . 

| Pet the circle ABCH 

1 3. 13. 4 inclolg 45 A* pentagone of a dodecaedion, 

and the triangle of an Igolaedron; whole fides 
are BD, AD. upon which from the center E let 
125 the 1 EF, Ne, and dray 

b 9. 13. Becauſe EC . CD. EC 35: EC. Cb. ths 

cx. 14. EGG EC+ CD.) EE Ne, EF.EG 

d cor. 12. — EF. (2 CD.) but H. BD f.: BD. H —BD,z 

13. therefore H. BD :: EG. EF. conſequently H x 

e 15. 5. EF — BD x EG. wherefore e . = 

f cor. 17. H « EF. AD „ EF. k thence ſhall be H. AD:: 

13. BD x EG: AD x EF 1 :: the ſuperficies of a do- 

2. 14. decaedron to the ſuperfigies * an Icolacdion 
r.6, dich war to be _— 


OO 5 3 
; 7 % 2 * „ 
a a 
* ; 
mM .. t 
; £ | 
K e PROP, 
S W 5 | 
; 
® 
* 


EUCLIDE': Elements. _— 


Fa right line AB be 
cut inextreme.and mean 
proportion, then as the 
right line BF,containing 
in power that which is 
made of the whole line 

, and that which 1s 
[lu | made of the greater ſeg- 
K E ment AC, i to the right 
| CT hine Econtaming in ower 
that which is made of tht. whole line AB, and that 
which is made of the leſſer ſegment BC; ſo ts the fide 
2 the cube BG tothe ſide of Tcoſaedron BK in- 


oribed inthe 1 ſphere with the cube. 

In the circle, whoſe ſemidiameter*is AB, in- 
ſcribe BFGHE the r ene of a dodecaedron, 
and BKL. the triangle of an Icoſaedron, a where- a cor, 17. 
fore BG all be the ſide of a cube inſcribed in 13. 
the ſameTphere. therefore BKq Y =3 ABq; and b 12. 13. 
5 * 3 ; 185 therefore BKq. Eq d:: AB. c 4. 13. 

ACqec: 2, Fg. wherefofe by inverſion BGq. d 15. 5. 

BKqz: BFq. Eq. S\lienes BG. BK. BF, E. e 2. 14. 


*y -/ 


Which was to be dem. 41.8 


8 


PROP. VI. 


edhhn is to an r as the fide of 

a Cube is to the ſide of an Icoſaedron, inſcribed in 
one and the ſame iow. 3 

Becauſe aw the ſame circle comptthends both a 3. 14, 
the pentagone of a dbdecaedron, and the triangle 
of an Icoſaedron, b the perpendiculars drawn b 47. 1. 
from the center of the ſphere to the planes of 
the pentagone and triangle, ſhall be equal one to 
another. Therefore if the Dadecaedron and Ico- 
ſaedron be congeived divided into pyramides, 
right lines being drawn from the center of the 


Th ſphere 


a ©, B+ Tae * m2 
; 2 SE-* RY; 
© C 


Pp » 


4 ö » 
1 A 
- bg * 


K* 4 — : nn >” 0 * E: 1 
* ak K : 5 
* by | 7 


424 "Ie W Book if. & ge 
. {phere to all the angles, the altitudes of all the 
-pyramides ſhal} be equal one to the other 

c 5. and6, Wherefore ſince the pyramides of equal heighth 


Th. with tlie bales,. and the ſuperficies gb the dode- 
Sean is . to twelve pentagones, and the 


fuperficicies/of the Icoſaedro tria 
gles, the dodecaedron ſhall 92 7 he Lottie 


as the ſuperſicies of the dodscaedron is to 
4 5.14. fu erficies of the Teoſaedron, 4 that is, as the ſi b 
. of the can Is to 9 N F 


A * Nr 


„ 


$ 4 


. 8 * The d circk 
= Ci 'B * E compre» 
XN Pad, 745 the 
are of the cube 
2 A 3 and the 
- . * e the o44- 
een FGH inſcri. 
| * As wp "Lu in one and the 

, + + Eyawe pheve., 
| Let A be be diameter of the ſphere. Becauſe 
215.13. 44 2 8 7 6 BIꝗq; and alf Aq c= 2 


b 47. 1. 8Fꝗ d q; thence ſhall BI be = KF, e 
0 14. 13. therefore the circle CBED EH Which 
d 22. 13. r tobe n 
e 2, def. I, PT 2 at 
* Bui a th fr th Book. 
. * * 7 _ . 
2 1 "+4 : Loom 
r=» | * fy 
| ; a THE 
* 7 " f 
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Na cube given ahbe E i ene 
Fn ae 7 
From the angle C draw the diameters 
CA, CG, CE; and connect them with 
the diameters AG, GE, EA. All which 
are 4 equal among themſelves, as being the dia- , 47. 1. 
meters of equal . Tas: therefore the triangles 
as, CGE, CEA: EAG. are equilateral and 
: and conſequently AGEC is a pyramide, 
"Mi infifts upon the afigles of the cube, and 
therefore b is inſcribed a it, Which was to b 3b ak. 


be done. | a. | II, 


** 
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In a pyramide given ABU 

to deſcribe an octaedron | 
RIH. 

a Biſect t ſides of th 
yramide in the point 
„ FP, K, G, H, which Joi 

with the right lines Fj 
3 LA FG,GE, Sc. All theſe z 
b 4. 11. 5 equal one to the other; conſequently th 

triangles EHI, IHK, Ce. are equilateral ay 
c 27. def. equal, and ſo make c an octaedron deſcribe} 
45 af in the given pyramide. ieh was to be dm. 

I. de,. | b 1 

To neo . 


1 


* 


. 
. 
3 
* 4 + 


4 5 k 
wo 


_ 5 
In a cube given .CHGBDEPA to deſcribe u 
* oZacedron NPOSOR. ,* | | 

* 8. 4 Connect * the centers of the ſquares N, P,. Qs 
O, R, with the twelve right lines NP, PO, O8, &. 

2 4. 1. Which are a equal among themſelves ; and lv 
b 31. and make eight equilateral and equal triangles: 
27. def. II. whereforè þ the Octaedron NPQSOR b is i- 
ſcribed in the cube. Which was to be — 


a 
. S. 


3 
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PRO IV. 


In Ofaedron given 
.- » ABCDEF, to inſcribe a 


cube. N 
Let the ſides of the 
pyramide EA BCD, 5 
Whole baſe is the ſquare e —- 
ABCD, be equally bi- 9 
» tected by the right lines "MY 
431 MN, N 7 OL, : 
eh are a equal and 2 4. 1. 
B parallel to the ſides b 2. 6. 
ok the ſquare ABCD. cc 29. def. r. 
| then the quadrilatera} 
LMNO is a ſquare. In like manner, if the 
ſides of the ſquare LMNoO be equally biſected 
in the points G, H, K, I, and GH, HK, KI, IG 
connected, GHKI ſhall be a ſquare. And if in 
the other 3 pyramides of the octaedron, the cen- 
ters of the triangles be in the ſame fort conjoin- 
ed with right lines, then other ſquares. will 
be deſcribed like and equal to the ſquare 2 
| GHKI. wherefore fix ſuch ſquares ſhall make a -4 
cube, which ſhall be deſcribed within an octa- 95 | 
| edron, d being its eight angles touch the d 31. def. 
eight baſes of the octaedron in their centers. II. 
ieh was to le m OO 
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4 
£54 


ö 7 55 
5 * N 
. N 5 3 5 
+ SF Ee * . * io * K f F — I + 


SE» OE rg ee ab 
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5 ö 
4 
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2 cor. 3. 3. paſſing by the centers of the triangles, a do e. 


b 4. I. 
C4. Is 
d 8. 1. 


4. Is 


S. 
£12. 13 


*. 
we” 
URS" 


angular. e and conſequently equilateral, being 
FG, F 


* The fifteenth Book of 


Wen to inſcribe 4 Dodecaciion WW 
Let ABCDEF. be a pyramide of the Icoſze. 
dron, whoſe. baſe is the pentagone ABC DE; ang 
the centers of the triangles G, H, I, K, L; which 
connect with the right lines GH, HI, IK, KL, 
LG. Then GHIKL ſhall be a pentagone of the 
dodecacdron to be inſcribed. + 5 of 
For the right lines, FM, FN, FO, FP, Fd, 


Comn 

ually divide their baſes into two parts. b there. 
ore the right lines MN, NO, OP, PQ, M. 
are equal one to the other; d whence alſo the 
angles MEN, NFO, OFP, PFO, OEM ate e. 
al. therefore the pentagone'GHIKL is equi 


3, FH FI, EK, FL F abe equal. And if in 
the other elexen pyramiges of the Icoſaedton, 
the centers of the triangles be in like ſort 
conjoined with right, lines, then will-penta- 

ones, equal and like to the pentagone GHIKL; 
= deſcribed, Wherefore 12 of ſuch pentagones 
ſhall conſtitute a dodeeaedron 5 which allo 
Mall be deſcribed in the Icoſaedron, ſeeing the 
twenty angles of the dodecaedron conſiſt upon 
the centers or the twenty baſes of the Icoſae- 
dron. Whereby it appears that we have deſcri- 
bed a dodecaedron in an Icoſaedron given. 
Mich was 10 le % e.. 

2 * e 
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Cnmentary or Preface written „ 
the Philoſopber MARIN as 'S, on 


ORR DAL: 


EW 
8 1 * 


we call DATUM or GIVEN; hen to 
conſider , the Profit and Utility thereof ; 
and in the third place, to what Art or 
Seience this Tra& doth appertain. 

The Word DATUM therefore is diverſly defi- 
ned, for the Antients have defined it after one 
tnanner, and later Writers after another, whence 
it follows that it ſeemeth a difficult thing to 
give a true Explication thereof; for ſome of 
them have not delivered the Definition of the 
Word ; but have with much Labour and Trou- 
ble ſought certain Proprieties thereof, and ſome 
others 8 and mingling what "hath been 
delivered 


wy 226222950 n 


1 N the firſt 880 we De! to let d wh 
(as a Foundati ign) What that is, which 


0 


altho' what hath been ſaid by all of them 


DATUM to be the ſame with” ORDINATT 


 NITUM KNOWN-;--for in this Signification 


__ EUCLIDE': DATA. 
delivered by others before, have endea voted t 


define the Word DATUM; but not ſo exquiſte 
ly but that they have contradicted themſelyes. 


ad we m 
Der all tl 
have defi 
non TO! 
um te 
num te 


ſeems to be grounded on one and the ſame 
notion and ſuppoſition; for they all take th 
Word DATUM to be a thing compriſed; 2nd Wo defin 
therefore among ſuch as have endeavord toCmprebe 
deſcribe it moſt ſimply, and with ſome ſimple ting g! 
difference, ſome of them have taken the Won better ct 
ne (ay: 
and ſo Apollonius underſtands it in his Trig er ] 
of Inclinations, "and in his: univerſal Tra4; nuke no 
and ſo others, as Diodorus takes it to be C00. ton of 
ule of, 


to wit, 
Ination 
Geome 
Mathe! 


he takes the right line and the angles to by 
given, and all that may arrive to our Know, 
ledge, altho* we may not be able well to ex, 
pun it. But others have believed that it 


ath the ſame ſignification.as the Word Hf. Nov 
bile} that may be declared, and ſo Ptolow WW ted) w 
would have it, who calls thoſe things GIVEN, WW for wh 
whoſe meafure is known whether. preciſely, a Wl regard 
near the matter. Others alſo have thought the Wi ſome 
Word DATUM to be what is granted w define. 
the "by r in the Hypotheſis; being that in div 
in the firſt Elements, a point given, and in ſo 
right Hee given, is  div@ily taken (that is to A rie 
ſay, that who-ſo ſaid 1 


ou give and determine 
the quantity of a right line) all which things 
ſignify ſome COMPREBENSION 3; and there. 
fore of all theſe Definitions, thoſe are moſt 
agreeable, which de moſt openly declare the 
COMPREHENSION, as we ſhall make evi 
dent by what follows, 


Let us now unfold” the diverſe Opinions a ted 
thoſe, who writing the nature of DAs 4 
GIVEN, have not taken one ſimple Mark, d be 


only Character for its Definition; and let s via 


e 


_ reduce, it as ip a Summary. of Bpitomy, to n W ver 


EUCLIDE's 4 DA TA; 
ed uad we may with the .more eafe know or num- 
iſite-Mhor all their Differences. Some of them then 


have defined DATUM to be Ordinatum and Po- 
non together, and others Ordinatum and Cog- 


um together, and others Porimon and Cog- a 
aum together. Wherefore all ſeem to have a 
ſo defined it as to have had regard to the 
(mprehenſion, or Aſuming and Invention of the 
Wple thing given; and to the end that we may the 
Vord better copceive their Opinions, and that from 
CI the ſaying of many we may be able to draw 
ad a true Definition of what is propoſed; we will 
a; nuke not ice in the firſt place of the Significa- 
0G- ton of all the ſimple» Terms which they make 
ton WY uſe of, as alſo of the Terms oppoſed to them, 
ss wit, Inordinatum and Incognitum, Aporon and 
W. rational; for thoſe things. appertain to this 
x. WT Geometrical Buſineſs, to natural things, and to 
it Mathematical Diſciplines 25 N 
f.. Nowy we may call that Ordinatum (or Regula - 
ec) which doth always keep and obſerve that 
„bor which it is faid to be orderedy whether you 
or Wl regard its Magnitude or Species, or touching 
i: WY ſome other” ſuch like thing: It is alſo thus 
by WY defined, Ordinatum is that which cannot be done 
at in divers manners, but in one only Manner, and 
in ſome determined place: As for example, 
WA right line drawn by two given points, is 
it BY {aid to be ordered, bykeaſon it cannot be other- 
ue done, nor in divers manners. But an an- 
„de paſſing by two points is ſaid to be Inordina- 
i WF un (or diſordinate and irregular) for that it 
is made in infinite and divers manners by a 
- WH great or ſmall circle deſcribgd by two Poiges 
ad infinitum. Contrariwiſe, an angle conſtitu- 
rea by three points, is ſaid to be Ordinatum, 
V WY =5 allo choſe things which follow. are ſaid. to 
i WH be 0rdinatum, as to conſtitute an equilateral 
> WH triangle on a right line, for it cannot be di- 
e verſiy made, hut unchangeably, on both the 
1 . a 5 7 oy given * 5 


* 


252 


- 
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extremities” of the line Again, To divide; 
given right line according to a given Proper. 
tion, for that cannot be done but in one ce. 
tain point. The things Inordinatum are ſu 
as are done contrary to thoſe laſt menü 
as to» conſtitute a Scalene triangle, and to di. 
vide a right line indefinitely: Wherefore the 
Problem is ordered, is propoſed in the deter. 
mination, conſidering that a certain thing may 
be in one manner ſaid to be Ordinatum, 300 
Tnordinatum in another, as an equilateral trip. 
gle, conſidering the equality of the ſides, jt j 
Ordinatum, but conſidering its Magnitude it! 
Tnordinatum, being in no wiſe determined. 

But we call that Cognitum which is notorious 

| | . J 

as clear and comprehended of us, and Inzyy. 
zum that which is not known, or comprehend. 


L® 


a" 
ti 
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things which are knoyin infinitely, are Porimon ; 
25 to deſcribe a circle by two points. 

Aporon is wholly oppoſite to Porimon, as fi 
example, the Quadrature of a circle, for th 
& hath not as yet been found; altho' it be 
certainly known that it may be: Nevertheleſs 
the manner of finding it out hath not been to 


6 
= 


this preſent comprehended. But we ſpeak here 
of that which is already known, which is 
called Porimon principale 3 for what hath not 
deen as yet made, ang yet nevertheleſs is poſli- 
ble, is called Poriſton, (or feaſible) + altho? the 
Conſtruction be yet unknown. But Aporon, as 
hath been afore ſaid, is oppoſite to Porimon, 
and is that whoſe Nature is not as yet” deci- 
ded, nor well determined. " NS 
Efabile, that is to ſay, rationa{or' ſpeakable 
and explicable) is that whoſe Magnitude, Spe- 
cies, and Poſition, we may be able to declare; 
but this Definition is a little too general, for 
properly; and according to it fel, Efahile is 
that which is,known by 3 things, and 


according. to a Meaſure given by Poſition, as 
of a ſpan ora finger's breadth, &t. | 
' Theſe things then being thus unfolded, we 
may eaſily perceive in What all #hole things 
that we have atore ſpoken of do agree togr- 
ther, and wherein they do differ; and firſt of 
all how Ordinatum and Cagnitum do agree toge- 
ther, and likewiſe their oppoſites the one to 
the other, for it canpot be laid that any one 
of thoſe things by counterchanging is the 
other, nor yet that the one hath not more 
extent than the other, Altho' they agree in 
many things, as to deſeribe a right line by 
points, and to conſtitute an equilateral tritngle 

three cigcltes,” But to ſquare à circle, that 


is indee@& Ordinatum, yet ne vertheteſg, Incogni- 


?m. Alſo that at a point of à ral line 
there is but dne touch line, that is, of the 
. W 
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_ leeing that between them there is a very great 
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kind we call Ordinatum, and cannot be other. .. . 
wiſe done, yet neveithelels the Demonſtration thing co 
and Conſtruction thereof is not yet known juch AS 
Feain;"thejindefinite ſection, and the Conſtu. Jordinate 
Aion of the .Scalenum is Cgnitum; but is n preflible. 
Ordinatum 3 inſomuch as it is manifeft, in the [qu 
amongſt thoſe things which are Ordinacuy touching 
there are ſome that are Mnitum, and others becaule 
that are Ingogntum 5 and contrariwiſe, that migate, 
amongſt the things that are,Cognitum, then ſured 
are lome that are Orditfatum, and others that explica 
are Inordinatum; and thetefores thoſe thing, , NOW 
anſwer one another, as among Living Crez. 1s betw 
ture, that which hath reaſon, with that diffcul 
which hath Feet, for there is no equality rence þ 
amongſt" them, neither doth the one extend come 
more than the other. ' 5 ſeems 
In like manner, Ordinatum * 5 
agree together, reſpecting Pori/ n 
line t 
int. 
95 P 
ex C 
5 Co 
that 
there 
exte! 


d Inordinatun 
n and Apcron; 


Reſemblance, and becauſe that they do differ 
only in the manner before expreſſed ; for in 
truth the ſpiral line is Ordinalum; but it was 
not Forimon before Archimedes ; and by the (an 
reaſon thoſe things that are inordinate and 
known by an infinity of ways and means ate 
Porimon, if any one ſhall undertake to invent 
their Conſtitution and Conſtruction. Vet ne- 


verthelefs they are not ordinate, as to conſti- 2 N 
tute a Scalenum triangle, it being no difficult 1250 
thing to make known the Conſtitution thereof * 


by an equilateral triangle, yea it is moſt ealy, for 


alt ho' it be inordinate and known by an infini- nal: 
x P - ; . 7.44.3 n are 
ty of ways. ps; pco ĩ 7́ðât]n: I _ 
And in the ſame manner do agree Ordind- KY 
tum and Inordinatum, together with Efabile and 4 


Trrationale ; for they agree together in many 
things, differing nevertheleſs by * foregoing for 


reheleſs by the fregois Wy 
reaſon, Ming thoſe things there mentioned bear * 
no equality to each other, neither doth one B 
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thing contain the other ;, for all Binomiums and 
L {ich as are taken as Irrationals, are indeed 
| ordinate, but yet they are not Efabile, or ex- 
reſſible, or to be Wed, as the diameter of 
the ſquare is in reſpe& of its fide, Now 
touching Effabile, there are divers inordinate 3 
becauſe they are diwerſly known, and indeter- 
minately, for a Scalenum triangle may be mea- 
ſured by a defined and propoled meaſure, as 
explicable, » it b&inordinate.. ;,,  » 
ow it is ealy to fee the agreement that there 
is between Cognitum and Porimon, but it is a 
dificult: thing to. expreſs or unfold theirgiffe- 
reace ;. foraſmuch as in their Natures, they 
come ſo near to one another, as that there 
ſeems to be an equality between them: Ne- 
jertheleſs, thexe will fome difference appear to 
him that ſhall conſider it more ſtrictly; fot 
let it be conſented to that there can be only one 
line that can touch a ſpiral line in a certain 
int, that is Cognitum, yet notwithſtanding 
the Problem is not Porimon, it being not as 
yet comprehended; ſo as that all that which 
is Cognitum, is not therefore Porimon. But all 
that which is Porimon is alſo Cognitum, and 
therefore Copnitum appears to be 
extent than Porinion. 


expreſſed things agree. Notwithftanding they 


* Havi 


poled, it femains now that .w. conſider what 
is meant by the Word 2 


EUNCLIDE, DATA. 
and other times not, tho' they wholly 
agree with one another. Now it is a difficult 
thing to ſigd ſomething that ſhall be Efabil 
and gg for Cognitum ſeems to be of x 
greater extent than Efabile, and by thole thingy 
t is manifeſt that Porimon and Aporon do differ 
from RATIONAL or Efab:le, and from IR: 
RATIONAL, for of IRKATIONAL ſome d 
them may be Porimon; but of RATIONAL 
none of them can be Ixtationalz; and therefore 
it is very ealy to perceive in what the before 


ſeettſto agree together, in ſuch ſort as that 
Porimon ſeems to be of à greater. extent thay 
Effabile. - _ „ 
Now by theſe things we may come to know 
the difference of rhote. things that have been 
before ſpoken of, for in truth Bfabile and In 
tionale are ſo termed in reſpec of mealure, 
which notwithſtanding is not as yet arrived 
to our Underſtanding, ſeeing that ſomething 
that is rational, may be as yet unknown to us, 
and in like manner, may be rational, and yet 
may never be comprehended ſo to be. But 0. 
dinatum and Iuordinatum is ſo termed according 
to it ſelf, and according to the proper mature 
ok the thing on which we contemplate, altho' 
it be not comprehended by us. As Archimedes 
Had perceived fome things to be ordinate from 
the nature of the things, the which Seren 
had before contemplated. But. Cognitum and 
Incognitum is ſpoken in reſpe& of us, ſo 3 
the things before mentioned do differ among 
nemielves ;- for theſe have reſpect to us, the 
eis, ſome of them to their proper nature, 
and the reſt to meaſure. . „ 
Having then explained the agreements and 
different of the things that have been pro- 


for of all 
* thoſe 
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thoſe. that believe the Word DATUM to be 
that which is conſented to by the Propoſer in 


the Hypotheſis, are wide from what is tought ; 


becauſe that all the Elements of ghe things 
GIVEN are not compoled of this fort (f 
GIVEN, which 1s according to the Hypothe- 
is, as may be ſeen in thoſe Tracts which have 
been made on this Sobiegt GIVEN. Where- 
fore waving this Opinion, let us judge of the. 
Definitions of others 4 

Then, that which is conſented to, or grant- 
ed in the Hypotheſis, is ſomething which is 
conſequently known by the Principles; but 
ſuch as make ule of Definitions of, onef@nly 
Word, do define it and remark it by ſome one 
of the before mentioned, as hath been ſpoken 
in the be inning, ſo as that almoſt all ſeem 
to have had this common notion of GIVEN, 
to wit, that it is comprehended even as the 
Word DATUM, doth allo manifeſt it to be; 
and amongſt thaſe, theſe are the chief that do 
define it Þy the Hypotheſis or Suppoſition; and 
others have had regard to what is confented 
to or granted. But we making ule of the ſaid 
things as of a Rule. and Difection to judge 
rightly, we may be able to find out a perfect 
Definition of DATUM ; for it is certain pt 
it ought to equal and be convertible with t 


thing defined, which is one thing proper to 


ood Definitions. Now ſuch ſeems to be the 
Definition of the thing propoſed, which aoug 
the moſt fimple and plain Expoſitors is defl- 
ned Porimon, and amongſt the more acute, that 
which defineth it to be Porimon and Cognitum 


together; but all the reſt are imperfecf for 
that which defineth it Ordinatum is not fi- 
cient for the Comprehenſion and Knowledge of 
DATUM; becauſe. that neither wholly ordi- 
nate nor alone ordinate, is not compaſed, ſee- 
ing that there are thigs, inorginate That have 


the 
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the ſame Condition, as hath been ſhew we hav 
Again, that reaſon gives not Satisfaction nei. Hypoth 
ther, which deſcribes it to be Cognitum; fg making 
all that is Known is not comprehended, althy 
that alone Caguitum be comprehended. Mom jeaves 
over, that alſo is not perfect which deſineth i | 
to be Efabile, for Effabile is not alone com 
prehended ; ſeeing that ſome of the Irrational 
are alſo comprehenged. In like manner, yj 

 Efabile is not comprehended, as hath been he. 
fore declared, Now amongſt the Definition 
which expound it by the oy Word, there . 
mains that which defineth it to be Porimg, 
which feemeth greatly to manifeſt the Com. 
prehenſion; for whole Porimon and alone Pyj. 
Mon is comprehended. Wherefore EUCLI DI 
Himſelf uſeth ſuch a Definition in a Deſcriptio 
of all the kinds of GIVEN by him conceived 
and regarded. But amongſt ſuch Definition 
as are compounded, that is a 1 Definition 
which defineth DATUM to be Cognitum ad 
Porimon together, having Cognitum tor analogi- 
cal kind, and Porimon for difference ; but that 
is imperfect which hath Ordinatum and Porino 
together; for thoſe things which are ſuch, at: 
not alone GIVEN, and that which defineth it 
Ordinatum and Effabile together, comprehendeth 
likewiſe the GLVEN, with the defect or want. 


But that of Cognitum and Ordinatum together, wel 
is not to be received or admitted, becaule it De 
doth exceed what is defined, for ſuch is not WF 7, 
8 alone : Therefore thoſe only which have W 5: 
eclared that DATUM is Cognitum and Porimon oa] 
5 ſeem to have attained the notion of 18 
GIVEN, for that which is ſuch is all, and 
alone comprehended, which two things ought 


to be in thoſe Definitions that are well given. 

| But the former comes near to thoſe which | 

= have thus defined it: DATUM is that to which 

| e may find an equal, according to thole things ä 2 
| we 
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we have propoſed in the firſt Principles a 
Hypotheſis, f which number EUCLIDE is — 
making uſe throughout of the Word weren, 
which ſigniſies to exhibit or invent, altho' he 
leaves Cognitum as a Conlequent of Porimon ; 
ſome one nevertheleſs might reprove him, for 
that in the firſt place he hath not defined DA- 
TUM in general; but immediately ſome of the 
kinds of GIVEN, altho? in his Elements of 
GEOMETRY, he hath defined theyline {imple 
before the Species or Kinds. \.- i 


What is the Utility and Profit that 
ariſeth from this Traci of DATA, 


or things (3 IV EN, 0 


Fter having explained univerſally, and ac- 
cording tò what ſeemed neceſſary for our 
reſent Uſe, What this Word DATUM ſigniſieth: 
f follows to ſhew the Utility of this Tract. 
Now this Tract is ſuch, as that it is not only 
| ordained aud inſtituted for its own reſpect, but 
for ſome other thing; for it is very neceſſary 
to a place which is called Reſolved, and we 
have already declared elſewhere how much 
Strength a refolved place doth obtain in Ma- 
themarical Diſciplines, as allo in Opticks and 
Cannons, which come very ffear to them, as 
well for that Refolve is an Invention of the 
{ Demonſtration, as for that in ſuch like things 
it ſerves us much for the Invention of the 
Demonſtratiqn, or for that it is much more ex- 
cellent to meet with a Reſolutive Power, than 
to enjoy divers particular Demonſtrations, 


To what Art or Science this Trae; 


ono Po ie aaa? et Rf, 


is referred... ©. 


$ 


4 


OW ſeeing the Conſideration GIVEN 
AW is uſeful and profitable in all theſe 9 
* 2 4 , 
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of Arts, for that it ſerveth much to RESOLy, Neu profi 


TION, it may well be ſaid to be recalled, no Wk aineds fe 
only to one only Science, but to the Mathe. Now t 
maricks univerlally which treat of Number, Species 
Time, Swiftnefs, and ſuch like things, which In the fi. 


treateth likewiſe gf Reaſons, as alfb of Pr. 
portions, and in a word of all:Hedietez : Where, 
fore for the perfect and demonſttative Know- 
ledge of things GIVEN, being of {ſo grey 


hich A 
gs are g 
are give! 
is or 
July CO! 


Utility, LIDE hath taken pains to frame 
this Book ef things GIVEN, which Author {Wha thoſe 
amongſt all ſuch as have compoſed the Ele. Noe hatk 
ments of Geometry, hath juftly deſerved the WReaſon 
firſt place and rank, and who having invented Mate g1v 
the Elements, or father the Introductions al Free. 
moſt of all Mathematical Diſciplines, to wit, Book, 
of all Geometry in 13 Books, of A ſtronom, WIMagnit 
of Muſick, and Opticks, he hath left in Wii. eircular 
ting the Elements RESOLUTIVE, in this odlerve 
Treatiſe of things GIVEN; but as he was a WW this Bc 
Geometrician, he hath particularly accommodz- of int 
ted to Magnitudes, that was of the GIVEN; ¶ poſitio 
yet neverthelels common in other things, which amply 
Method hath alſo been obſerved by him, when Book. 


treating univerſally of Reaſons and Proportions, 
he app:opriates them to the Magnitudes men- 
tioned in his Fifth Book of Planes. 
Now it hath been declared in general what 
is the meaning of DATUM, to what Science The 
it appertaineth, and how profitable the Con- "x 
templation thereof is. We will add to what 
hath been ſaid, the Deſcription of this Sci- 
ence which treats of things GIVEN ; ſeein 
that it is (as you? by what hath been faic 


þ a Comprehenfion in all manners of things 
0 GIVEN; and of their Accidents and Proprie- 
ties. But having reſpect to the propoſed Book, 
we ſhall declare it to be an Elementary Do- 
ctrine of the whole Knowledge of things 
GIVEN, whenxe it follows that it will be. 
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very profitable, as alſo the things therein con- 
zined, ſeeing they refer to things GIVEN. ' 
Now this is divided according to the 
Srecies or Kinds of the things GIVEN, and 
n the firſt Section are containgd'thoſe things 
hich are Wen by Reaſon, Secondly, ſuch 
35 are given by Poſition: and laſtly, ſuch as 
are given by Species or Kind; for that which 
is given by Magnitude is fimple, and particu- 
Jay contained in the others, and ,pxincipally 
in thoſe things given by Species or Kina. Now 
he hath begun "wh thoſe things given by 
Reaſon and Polition, foraſmuch as thoſe that 
are given by Species are conſtituted of them. 
ck DE gives yet another Diviſion to this 
Book, for that he divides it into univerſal 
Magnitudes, Lines, and Superficies, and into 
ticülar Theoremes, which Order he hath alſo 
obſerved in the Definitions and Suppoſitions of 
this Book. Moreqpyer, he uſeth a certain way 
of inſtructing, which proceeds not by Com- 
poſition, But by Reſolution, as Pappa hath 
_ ſet down in his Commentaries on this 


*. 


The End. of the PREFACE of 


* Men « 


| $44 II. 44 
I. laue sor Spaces, Lines, aud Anples, 1 
| Y which we maygeus others equal, . 12 

$ © ſtid to be given . by Magnitug, * 

„ Reaſon is ſaid to be given, ln 1 

3 ny we may find one of the ſame 9 1 

equal thereto. .. <a 

III. Rectiline figures, whoſe angles are given, au 1 4 

alſo the reaſon. of the ſides to one onether, i; © © 
aid to be given by Species or Kind. | . 
IV. Points, Lines, and Angles, which have aut Da 
keep always one and the ſame place aud ſituatin, | 

are ſaid to be given by Poſition or Situation, = 

V. 4 Circle is ſaid to be given by Mapnitudy who 

when the ſemidiameter thereof is given by May us 

nitude. | vil 

VI. A Circle is ſaid to be given by Poſition, oi Wi 4 F 

| by Magnitude when the center thereof is gien +309 

| 3 Poſition, and the ſemidiameter by HH ang 
! tude. f | s 

| VII. Segments of Circles, whoſe angles and luſu 1 


are given by Magnitude, are ſaid to be gin 


. Magnitude. . 

VIII. Segments of a Circle, whoſe angles ave gin Po 
by Magnitude, and the baſes of the ſegmen h 
Poſition and Magnitude, are ſaid to be give 

| y Poſition and by Magnitude. 
4 | IX. 4 Magnitude Ab, ü 
D greater than anoths 
5 Magnitude C, by a gi. 
Magnitude BD, win 
having taken away ble 
given 
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given Magnitude DB, the reſt AD, is equal to 
the other Magnitude C. 
I. 4 Magnitude AB, is leſs than another Magni- 
3 | tude C, by a given Magni- 
©, tude BD when havingi\added 
—— given Magnitude 
BD, the whole AD 1s equal 

| bg to the other magnitude C. 
II. 4 Magnitude AB, 7s ſaid to be greater than 

Ry 1 * another ag nitude 

Les: ZC -—- C5, a given 
A — — — B nagnilude B, ang 
e OY on OE + reaſon, when ta- 
king from the ſame magnitude the given mag- 
bing AD, 55. DB, hath to he other Mag. 
nitude CB, a given reaſon.” 


Lk 


« '- *zher magnitude BC, 
23 B a given magni- 


| 9 reaſon, when the 
given magnitude AD being added thereto, the 
whole DB hath to the other magnitude BC, a 
iven reaſon. © : 

XIII. 4 right line is ſaid to be drawn down from 
a given point, unto a right line given in Poſi- 

tion, the right line being drawn in a given 
angle. ” e 


th XIV. 4 right line is ſaid to he drawn ; from a 


ow right line being drawn in a given angle. 

. XV. A right line is againſt another right line in 
'h Pofition, when it is drawn parallel thereto through 
| a given point, © 4, X 
15 | give 7 = 5 9 * 

„ ü 

ther 4 

in 

het « * 

tle * 


wen 


III. 4 magnitude 4B id ſaid to be Teſs than ano- 


given point, to a raght line given in Poſition, the 


2 Is def. 


b 7. 5: 
c 16. 5. 
d 2. def. 


2 2. def. 


14.3. 
8 I, def. 


to D, as we have found, ang which ought tg 


. * magnitude 4, hath to ſome other 
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' © PROPOSITION 1. 


5 WO magnitudes A and }, 
| : 1 \ * being given, the reaſon 


5 they have to one anather 4 10 J, 


-. 5 alſo given. 


4 


B C D ... Demonſtration. For ſeeing that 
AF Y the magnitude A is ana, we 
may find one equal rhereto, which let be C 
Again, fotaſmuch as the magnitude B is Iven, 
we may alſo find one equi to. that, and let 
that be D. Therefore ſeeing that A is equl 
to C, and B to D, as A is to C, ſo is B to 
and by permutatioh, c as A ſhall be to B, ſo( 
ſhall be to D. Therefore d the reaſon of A to 
B is given, for it is the ſame reaſon as of ( 


be demonſtrated, 


magnitude B, a given reaſon, that other magni 
tude B, i alſo 2 by magnitude. 
. ©, Demonſtr, Fox ſeeing that A is 
| given, we ma find one equal 


thereto, which let be C: And for- 
almuch as the reaſon of A to B, 


AB ep is alſo given, we may find: 
| 1 


=» _ =. one of the ſame. Let it be 
found, and let the reaſon be of C to D. Now 
ſeeing that as A is to B, ſo C is to D; 
and by permutation, as A is to C, ſo B is to 
D: But A is equal to C, therefore 5 B ſhall be 
alſo equal to D. Therefore c the magnitude B 
is given, ſeeing that thereto there hath been 


found qne equal, to wit, D. 


5 E its | PROP, 


= 
4 
1 
| 
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P 1 0 p. I. 
2 * 17 given magnitudes AB and "BC; 
| aue coy that magnitude AC, 
[ 


S them. Jhall be alſo 
ven. 


Demonſtr. For ſeeing that AB; is 
| iven, we may find dne equal to it, 
C F which let be DE. Again,  feein 

that BC is given we ma allo fi ad 
phich let be EF. Where- 
is equal to AB, and EF 


95 
B E 


otie equal to that, 
fore ſeeing that 


is equal to BC, the whole AC à is equal to 2 2. 4x. 1 


the, whole DF. Therefore is given lein 
that DF eee equal Wert 555 - 


230 F187 5g 
If from a given e . B. 


| + 8 there be taken away a given magnitude 
6 Is 


A 
| AC, the remaining magnitude CB 415 
40 given. 
"21 1 Demonſtr. . as AB is 
+ ». given, we m one al 
5 2 : thereto, 8 ler be D. Again, ' 
ſeeing that AC is given, we may 
alſo find one equal to it, which let be DF. See- 
ing then that the magnitude AB is equal to 
the magnitude DE, and the magnitude AC to 


the- magnitude DF, the reſt CB a Lr dea 3: ax. t. 


equal to the reſt FE.” Wberefore CB is 
for to it there hath been found an equal, 


wit, ", 
ta a mag nitude I, | bath a 
I. * Reaſon to ene part t 2 4 
will have alſo a 9 reaſon to the 
8 bart remaining C 


* 


Demonſtr. Let Bx be expoſed as 2 
gnitude, and ſeeing that 
on of the magnitude AB, 
to 


iven 
3 E gi Te: 


| EUCLI DE“, DAT 4. 
22. def. th the magnitude AC, is given, a we may 50 
f one of K fame, which let be DE 10 DR. 
DF 


hexefore 
them 1 
much t! 
n comp 
oEF 3 - 
0 is Dl 
js tO el 
Ek, ſo tl 
des AE 


4, therefore the reaſon of the ſame DE to DFI 
b prop. given. But DE being given, fo is 5 alſo in 
c 4. prop. part DF; and ' conteguenay,. e the reſt pp: 
d 1. prop. Therefore d ſeeing that DE and FE are given, 

the reaſon of the ſame DE to FE, is allo 
given. And fenalmuch as DE is to DF, x 
55 is to AC, and by converſion, as DE to pp, 
0 


19.5. AB is to CB. But the reaſon of DE to FE j - a ; 
| given, as hath, been demapſtrated ; therefor Wl" 
the reaſon of AB to CB is Alſo given. | 


Ks 


From this 1 | 


is evident that if a magnitude hai 
20 ſome part thereof a given reaſon, by diviſ, | 
zhe reaſon that one part bath 10 the other, fall 
be alſo. given. For ſeeing that as DE is i» PE 


C7 1 Demo 
fo u Ab to CB . by diviſion 4. DF to FE, AC : 
20 CB. Bnt it hath been "demonſtrated that lle GH ( 
parts DF and FE ave given, and conſequently ther r 
reaſon is alſo given:? In like manner, thertfore 10 Cb 
the reaſon of 40 to CB is given. <& 

. If two magnitudes 4B and BC, lu- 8 


ving to. one another a given reaſon, an B 
E compounded,. the magnitude AC con- 

” "pounded of them, ſhall allo have a gie 
reaſon. to each of them AB and 60 
Demonſty. Let the given magni- 
| we DE be expoſed, and {ceing 
4 that the reaſon of AB to BC v 

given; let there be made one and the ſame of 
| the ſaid DE to EF; therefore the reaſon of the 
& 2. prop. Tame DE to EF is given ; and therefore, a the 

magnitude DE béing given, both the ohe and 

the other of them DE 
b 3: prop. Wherefore þ the whole 


nd FE, is given. 
mall be alſo given. 
| heres 


n — — eee eee. 
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* 
* 
. 


Cherefore c the reaſon. of the ſame, DF to eachc 1. prop, | 


hem DE and EF, ſhall be given. And for- 
Auch then as AB is to BC, lo is DE to EEK; 
1 compounding, d as AC is to BC, lo is. DF d 18. 
3 EF ; Therefore H converſion, as AC to AB, 

\ is DF to DE. Therefore as the whole DF 

b to each of the other magnitudes DE ane 

Er, ſo the whole AC is to each ot the magni- 

des AB and BC: Therefore the reaſon of e 2. 9c/. 
he lame AC to each of the magnitudes AB 

and BC is given. * 3 uy 

aft. VIL 4 


1 GM 1 given magnitude AB, 
Am g be divided according to a given 
nent AC and CB een 11 
Demonſtr. For ſeeing the reaſon of AC to 
ch is given, the reaſon of a AB to each Ty 
them (AC and CB) is alſo given. But AB 184 6. prop. 
gen: Therefore h each of the ſegments 150 
nee givetd om lc 4 © ths & 


A | 5 1 Magnitudes A and G 


—— —— Which bade to one and 
B FI the ſame. a given ve 


— 5 d 
. | 


E © ther. in a given telſon, 
| Demonſtr. For let the 
given magnitude D be expoſed, ai feeing chat 
the reaſon of A to B is given, let the ſame be 
done of the ſaid D to E. Now ſeeing that 
Dis given, a E is allo given. Again, je- ing a 2. prop. 
that the reaſon of B to C. is given, let the ſau 
be done of E to F. But E is given, and there- 
fore F is allo giv@. * But 8 that D is 
; 4 ___ given, 


368 
b t. prop. 


[+ "of : 


Ro 


4 


* 


a 8. prop. 


b8. prop.” 


2 — 

— — — 

2 . — —-— 
- 


— — — a_—— 


* — — — 4 <-> — 
— — — — 


—— —— nitades 4, B, and C, t 
8B E to ohe anot her in a ga 
; — 8 —— ao. and that the 


——— 


* 
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and ſeeing that as A to B, fo D 10 E, and z 


B te C, ſo is E to P; in reaſon of equality, 2 

A is · to C, ſo is D to F; but the reaſon of þ 

to F is given. Therefore he realon of A to 0 
5 Es | 4 : 


is y* ** 0 


I 4 1 2 
. N 22 P n — 
: 7 0 8 , 
* 5 

: * * . 

0 mags "FL Was 
N F 8 * 22 . 

i Vp 1 
** 783 4 «4 # * 


GC FE game magnitudes 4, J, 
. ba to otle 
, given reaſons, altho? they be not the ſame, thy 

bh br D, E, and. F fball be js 

another in given reaſons. — 1285 
* Demonſtr. Foraſmuch as the reaſon of Ato} 
5 given, as alſo that of A to D, the reaſond 

to B ſhall be given: But the reaſon of B u 

E isalſo given; therefore the reaſon of the ſand 
D to E fall be in like manner given. Agi 
ſeeing that the reaſon of B to C is give, 
and alſo that of B to E, the zeaſon of E to 
ſhall be given. But the reaſon of C toi 
alſo given. Therefore à the reaſon of E w! 
hal} be given. But it hath been demonſtrate 

ti the reaſon of D to E is alſo given; a 

therefore þ the reaſon of D to F ſhall be give. 

Therefore the magnirudes D, E, and F, art 


4 If 4 magninu 
AB, be greater th 


* . „ R 
* 
9 „ ALES 
4 — 5 


s another magiituil 
BC, by a given magnitude, Md in reaſon, i me 
1 n 


T4. 
vnde AC compound of bath, ſball- be alſo greater 
than 115 ſame magnitude, ly a given magnitu 
ind in ve ſon : But if that conipaunda mg 
be greater than ihbe ſame magnitude, by a given 

itude, and in%eaſon; either the remainder 


fall be alſo greater than that ſane by 1 . 


magnitude, and in reaſon; or elſe the ſane re- 
22 is given with 2 follaging, to which the 
other magnitutle bath "a give Reaſon. -— . 

Demonſt#, For ſeeing that AB is greater than 
BC by given magnitude, and in reaſon, let 
the given magtivude AD be taken away. 


+? 


Therefore a the” reaſon of the remainder DB 2 It. 
to BC is giveng . 5 in compounding, þ the b 6. prop. 
| reafon of DC to B | 


| is allo given. But the 
magnitude AD is alſo given therefore AC is 
greater than the ſame BC by a given magni- 
tude; n in n. noo 
Again, Let the magnitude AC be greater 


than the magnitude BC, by a given magnitude, 


ä 4 Hand in reaſon: 
Db B E l ay that the 
42 —— — — rt AB, is ei- 


* 8 


ther greater 


| than the ſame BO by a given magnitude and 


in reaſon, or that the fame AB, with that 
which followeth, to which BC hath a given 
teaſon, is given.1 G 

Foraſmuch as the magnitude AC is greater 
than the magnitude BC, by a given Nude, 


- 


and in reaſon, cut off from it the given magni- 


tude : Now the ſame given magnitude is either 
leſs than the magnitude AB, gr greater: Let 
it in the firſt plate be leſs, let it be AD. 
Therefore the reaſon of the remainder DC to 
CB is given,” Wherefore by diviſion, the rea- 


| ſon of DB to BC is given. But the magnitude 
Ab is alſo given; therefore the magnitude 
AB is greater an the magnitude BC by ac rr. def. 


a and in reaſon. Now let the 


given magnitu 


Aa given 


5 
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* 
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1 
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"= 
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d 11. def. 
EC 5. Prop. 


A 


a 11. def. 
d G. prop. 


4 


© 2. prop. 
d 4. prop. 


e IG. 5. 
f 18.5. 


g 16. f. 


ſame magnitude ſhall be alſo greater than the ft b 
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given magnitude be greater than the magni. 


tude AB, and let AE be put equal there pat ne 
therefore 4 the reaſon of the . Ec gen A] 
CB is given; and by converſion, e the reaſon rt | 
of the ſame BC to BE, is alſo given. But the | © 10 CY, 
ſame EB with BA is given, for that the whole . 5 0 
AE is given: Therefore there is given A}, * iti 
wirn chat which follows BE, to which BC ll e cf 
hath a givenreaſfon.  _ 3 
- * OK OM It es 

. E D B Fa magnitude 43, 40 10 
A 1—1— 1 — C be greater thun ang. is give 
. mtude BC, by a given AD to 


magnitude, and in reaſon, the ſame magnitude AB, 
Pall be alſo greater than the magnitude compoundel 
of them by a given magnitude, and in reaſon, aul 
if the ſame magnitude be greater than the two othen 


together by a given magnitude, and in reaſon, thit 


ly tha! 
therefc 
and ſe 
whole 
part C 
der D 
of AC 


a given magnitude, and in reaſon. 
Demonſtr. For ſeeing that the magnitude AB 


is greater than BC by a'given magnitude, and AA 
in reaſon ; let there be taken from it a given andö e 
magnitude AD: Therefore a the reaſon of tile DB 

reſt DB tô IDC, is given, and therefore } the that 
reaſon of DC to BD fhall be alſo given: Let than 
the ſame be done of AD to DE, therefore the u r. 


reaſon of the ſame AD to DE is given. But 
AD is given, therefore „ DE is alſo given, 
and conſequently, d the reſt AE, is alſo given. 
But ſeeing that as AD is to DE, ſo is DC to 
BD; b 1 e as AD is to DC, ſo is 

DE to DB: Therefore by compounding, f as 
AC is to CD, fg. is EB to DB; and by permu- AB 
tation, g as AC to EB, ſo is DC to DB. But Bui 
the reaſon of DCto DB is given: Therefore allo N. 
is AC to EB, and conſequently, that ef EB to the 
AC. But it hath been demonſtrated that AE 1s dt 


h TT. def. given, therefore Y AB is greater than AC by a 


given magnitude, and in reaſon. * ta 


is given; and Þþ 
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Yut now ler AB be greater than AC by.a 
given magnitude, and in reaſon : I lay that the 
ſame AB is alſo greater than the feſt BC, by 


Ja given magnitude, and in reaſon. 


For leeing that AB Is greater than AC by a 
given magnitude, "and in reaſon.” Let the given 
magnitude AB be cut off there-from ; there | 
fore i the reaſon of the remainder, EB to AC is i xx, def. 
given, and coflegueryys alfo ſhall be given 
that of AC to EB. Let the ſame be done o 
AD to. DE, therefore the reaſon of AD to DE. 

by contverfion, & the reaſon of k 3. prop. 
e allo given, and conſequent- 


$ 


AD to AE ſnall be a 1d col 

ly that of AE to AD. Now AE is given, 
therefo;e the whole AD I ſhall be alſo given 31 2. prop. 
and ſeeing that as the whole AC is to the 

whole EB, ſo the part cut off AD, is to the 

part cut off ED, ſo allo ſhall be n the remain- m x9. 5. 
der DC to the remainder DB. But the reaſon 

of AC to EB 9 8er : Therefore alſo ſhall 

be given that of DC to DB. Wherefore © by 

diviſion, u the reaſon of BC to DB is given; n /c ol. 5. 
and conſequently allo ſhall be given that of Pop. 


DB to BC. But it hath been demonſtrated 


that AD is given: Therefore o AB is greater o 11. df. 
than the lame BC by a given magnitude, and , 
in reaſon. r | 


"PROP: XII. | 
= 17 there be thee mag- 


* 5 0 

4A—1— 1— D mtudes AB, BC, and 
„Cb, and that thefoſt 

AB, with the ſecond BC, to mit AC, be given. 


B, | 
But the ſecond BC, with the third CD, to wit, BD, 
be alſo given: Either the firſt AB ſhall be equal to 
the third CD, or the one ball be greatei than the 
other by a given magnitude, h 
Demonſtr. Foraſmuch as each of the magni- * 
tudes AC and BD are given, the given magni- 
| 2 + i tudes 


* 
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tudes are either 1 4 ual to one another, or lan the 
qual. Let them be firſt equal: Theteere n AC raſen. 
is equal to BD, take away the common ma 


Demo: 
2 3. ax, I. nitude BC, and there will remain a AB, ol E by 2 
to CD. But pos them to be unequal, a; the give 
in PRs Tecon gure, and let BD be greatet Ml Therefo 
12 . than AC: Let then pre 
B 2GSE ++; Wbe put equal to o CD 
At AC. Now ſeeing if to'CF. 
+ That is given, to CF 
BE j is alſo given. But the whole BD is ally Wl « AH 
b. 4. Prop. gl ven „the reſt ED b ſhall be fo alſo ; and whole 
much as BE is equal to AC, taking away Wi cut of 
c z. aæ. I. the common magnitude BC, there will re þ allo 
main AB Di to CE. But ED is given: ſap of 
Therefore CD is greater pan A oy the given the re 
mann ED W fore c 
| hath 
I n 1 There 
And if the firſt with the ſecond, fo wit, 40, vis Ml 2 gi 
greater than the ſecond with the third, to wit, BD, 
E B 8 d in * "other 
5 re, would 
A2 —1 —1—1—p P ual to 
- the ſame 3 ani A* 
* by the ſame reaſutes as was — demonſtrated, "that 
E i given and equal to. CD; and therefore Ab C 


greater than CD by a gie * 


H If tif be three magni- 

— tudes AB, CD, and E, and 

F  ® that the fo of them 45, 

Crum — hath a given reaſon to _ 

E ſecond CD; but the ſeco 

— — 2 is greater than the third 
* „ by a given magnitude, tf 
aud in n reaſon alſo th. of 4B, my be greater it 


than tl 


= 7 
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lan the third E, by. a given magnitude, and in | 
rajon. 1 Won i * 8 

Demonſtr. For ſeeing that CD is greater than 
E by a given magnitude, and in reaſon, let , 
the given magnitude CF be taken there-from : 
Therefore the Teaſon of the reſt FD to E is 
given, And foraſmuch as the reaſon of AB 
to CD is given, let the ſame be done of AH 


to CF. Therefore the reaſon of the fame AH 


to CF is given. But CF is given: Therefore 
AH is alſo given, And ſeeing that as the a 2. prop. 
whole AB is t@ the whole CD, fo the part 8 
cut off AH is to the part cut off CF, and fo 


y alſo the reſt HB is to rhe reſt FD, the rea- b 19. 5. 


ſap of the ſame HB to FD is allo given. But 

the reaſon of FD to E is alſo given: There 

fore c the reaſon of HB to E is given. But it c 8. Prop. 
hath been demonſtrated that AH is given : 
Therefore 4 AB is greater than the faid E by d 11. 4. 
a given magnitude, and in reaſon. 


| * * 
ED Ep TIf*two magni-- 
A———=1I——E u A and CD, + 
f 5 635. MO ontCanorer ® 
Co —1— a given reaſon, and 
1 that to each of 


them there he added a given magnitude, to wit, 
BE and DF; either the whole AE and CF ſhalt 
have to one another a given reaſon, or the one 
Hall be greater than * other by a given mag- 
nitude, and in reaſon. ar 06 L 
_Demonſtr. For teeing that each of thoſe mag- 
nitudes BE and DF, is given, a the realon ofa 1. %%. 
the ſaid BE and DF is alſo given; and if that 
reaſon, be the ſame with that of AB to CD, 
that of the whole AE to the whole CF, bb 12. 5. 
ihall be the ſame; and therefore the reaſon of 
the laid AE to CF is given. I 

| Az 3 Now 


* r STI TIE 7 e — 
r Eg I 5g ä — 
2 Bs 2 * = 27 * 

— oe 7 8 — : 


3 
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| Now let the reaſon of BE to DF be not the Ml cherefore 
ſame, with that of AB to CD, and let it h But Cl 
as AB to CD, ſo BG to DF; Therefore the (Ml But Al 
reaſon of thegfaid BG to DF is given. Bu Ml is'gi© 
© 2. prop. the magnitude DF is given, therefore c B36 the par 
. is allo, given; and ſeeing that the whole By and [o * 
d 4. prop. is given, à the reſt GE ſhall” be alſo given. reaſon 
But foraſmuch as AB is to CD, as BG is t Ml There? 
e I2, 5, DF, e ſo alſo is the whole AG to the whole 
CF; and therefpre the reaſon of the ſaid AG 
to CF is given; But the magnitude GE is 
f rx. def. given: Therefote f the nu AE is 
greater than the magnitude CF by a give 
magnitude, and in reaſoon. 


5 E G f two magnitudes 
8 A —1—1— 3 4B and CD, have 55 
FX . one another a given 

C. 1 | 9 reaſon, and that from 


12 each of them be taken 
away a given magnitude (to wit, from the magni- 
tude AB the, magnitude AE, and from the magni- 
#ude CD the magnitude CPF) the remaining mapni- 

4 Zudes Eb and 55, either ſhall have to one ans 

her, a given reaſon, or the one of them ſpall be 
greater than the other by'a given magnitude, anc 


an reaſon. 


Demonſtr. Far ſeeing that each magnitude AE ing 

and CF is given, the reaſon of AE to CF is BC 

given; and if it be the ſame with that of 15 

AB to CD, that of the remainder EB to the th 

2 19. 5. remainder FD, @ ſhall be alſo the ſame; and B 
therefore the reaſon of the faid EB to FD J: 
e 1 


E «Be But if it be not the 
A—1—1— h ſame, let it be as AB 
0 | ; Oy 5 83 10 oe 
n —21 low the realon o 

A B ͤ to CD is 8 
| there- 


5 
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therefore alſo that of AG to CF ſhall be given. oF 
But CF is given, therefore þ AG is given. b 2. prop. 
But AE is alſg-giyen, therefore c the ret EGc 4. prop. 
is given; and ſeeing that as A; is to CD, fo 
the part cut off AG is to the part cut off CF, 
and ſo allo is the reſt GB to the reſt FD; the d 4, or. 
reaſon of the Taid GB to FD is allo given. 
Therefore ſeeing that EG is given, EB is 
un than FD e by a given magnitude, and e 11. def. 
in frealon. * : 4 {i 


: X BG * PV 
G E ” F two mag nitudes AB 
P and 


A — ] | — CD, have to one 


8 * 


E another a given reaſon 
0 ———1— D and that Fom one of 
3 them, to wit, CD, there 
he taken away à given magnitude DE, and to 
the other AB there, be added a given magnitude 
BF, the whole AF ſpall be greater than the reſt. 
CE, by.a given magnitude, and in reaſon, 

Demonſtr. For leeing that the reaſon of AB 
to CD is piven, let the ſame be made of BG 
to DE: Therefore a the reaſon of the ſaid BG a 2. ef. 
to DE is given, But DE is given, therefore + 
3 BG is allo given. But BE is alſo given, b 2. prop. 
therefore c the whole GF is given. And ſee- c 3. 7707. 
ing that as AB is to CD, ſo the part cut off 
BG, is to the part cut off DE; and d ſo alſo d 19. 5. 
is the remainder AG to the remainder CE; 
the reaſon of the ſaid AG to CE is given: 
But GF is given, therefore the magnitude AF 
is greater than the magnitude CE by a given 
magnitude, and in reaſon. + 5 
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"PROP. XVI. 

p | If there be three mag. 
A—}— B nitudes AB; E, an ch 
—— kt and tba dhe fit 4B be 

G greater than the ſecond 


1— D E, by agiwen magnitude, 
„ and in reaſon, But the 
third CD he alſo greater than the FRO ſecond E, 
by a given nabe and in reaſon; the firſt 4B 
foal 2 to the third CD, either a given reaſon, 
or elſe the one ſhall be greater than the other | 4 
given magnitude, and in reaſoon. bu 

Demonſtr. For ſeeing that AB is greater than 
E by a given magnitude, and in reaſon, let 
the magnitude AF be taken away: Therefore 
the realon of the remainder FB to E is given. 
Again, ſeeing that CD is greater than the 
laid E by a given magnitude, and in reaſon, 


let the given magnitude CG be cut off there- 


from; and the reaſon of the remainder GD to 


E ſhall be given: Therefore à the reaſon of FB 
to GD ſhall be alſo given. But to the ſaid 
FB and GD. are, added the given magnitudes 
AF and CG: Therefore the whole AB and CD 


D I4- Prof. h ſhall either have to one another a given rea- 


lon, or the one ſhall be greater than the other 
by a given magnitude, and in reaſon. 


| PROP. | XVIII. 
'B | Fe ze e nag 


A —1l— H nitudes AB, CD, and 
1 EF, and that the one 

0 —— — of them, to wit, CD, be 
greater than either of the 
E ——— LL K other AB or EP, by a 


3 Qiven magnitude, and in 
reaſon 5 either the two others AB and EF, ſhall 
N 3 e have 


be 2 


in rec 
Demon / 
ic greate! 
Situ 
tude DG 
reaſon o 
Let the 
fore rhe 
but DG 
And ſeei 
BH, b fe 
AH, the 
he alſo { 
Agair 
man EI 
et the 1 
Therefo 
EF is 
R. I 
FK fha 
therefo1 
as CI i 
whole 
the ſai 
reaſon 
Theref 
ſhall | 
ſaid £ 
and F 
EF e a 
ther, 
by a f 


an 


r 
w— 
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zave to one another a given reaſon, or the one ſhall 
je greater than the other by a given magnitude, 

T in reaſon. e | 

Demonſtr. Forafmuch as the magnipude CD 
js greater than the magnitude AB by a given 
nagnitude, and i reaſon, let the given magni- 
nde DG be taken there- from: Therefore the 
eaſon of the remainder CG to AB is given. 
Let the ſame be made of GD to BH, there- 
ore the reaſon of the ſaid DG to BH is given. 
But DG is given, therefore a BH is alſo given. a 2. prop. 
And ſeeing that as CG is to AB, ſo is GD to | 
BH, b ſo alſo is the whole CD to the whole b 12. 5. 
AH, the reaſon of the faid CD to AH ſhall | 
he alſo given. , ER 5 we 

Again, ſeeing that the ſame CD is greater 
than EF by a given magnitude, and'in reaſon ; 
et the magnitude DI be cut off rhere-from : 
Therefore the reaſon of the remainder CI to 
FF is Nad : Let the ſame be made of DI to 
fk, Therefore the reaſon of the ſaid DI to 
FK ſhall be alſo given. But DI is given, 
therefore FK is alſo given. And ſeeing that 
as CI is to EF, ſo is ID to FK; ſo alſo is the 
whole c CD to the whole EK; the reaſon of C 12. 5. 
the laid CD to EK hall be given. But the 
reaſon of the ſame CD to AH is alſo given: 
Therefore d the reaſon of the ſaid AH to EK d g. prop. 
ſhall be given. And ſeeing that from the 
ſaid AH and EK, the given magnitudes BH 
and FK are cut off, the magnitudes. AB and 
EF e are either in a given reaſon to one ano- © 15. Prop. 
ther; or the one is greater than the other 
by a given magnitude, and in reaſon, | 
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PROP. XIX. 
A- 1 —1— B nude 48, CD, mi MA —— 
E +»  andthatzhe oſt 45, © 
Co—— — D greater thay the ſecond — 
_ HEE | | D, by a given Magn. | 
| _— . tu, and in reaſon; up — 


« + that the ſecond CD þ Y 
, third E, by a given magniud jet C bt 


and in reaſon. alſo the firſt magnitude AB jhal , dude, a 


c 11. def. 


the given magnitude CF be taken there-from; 


givater than the third E, by a given magnitude, chan 
an reaſon, . 7, | 
_ +Demonſtr, For ſeeing that CD is greater thn c by a 
E by a given magnitude, and in reaſon; |: Wi given 
Theref 
FC 15 $ 
than tl 
and it 
D by 
| fore 1 
there-! 
FB to 
There 


| magni 


Therefore the reaſon of the emule FD to 
E is given. Again, ſeeing that AB is greate 
than the ſame CD by a given magnitude, and 
in reaſon: Let the magnitude AG be taken 
there-from : Therefore the reaſon of the remain- 
der GB to CD is given: Let the ſame be mad 
of GH to CF: Therefore the reaſon of the 
{aid GH to CF is given. But CF is given: 
Therefore allo GH is given, and then AG is 
| © alſo given, the whole 

G H A mall be alſo give. 
A—1-—_l—-B But as GB is to CD, 
> ſo is GH to CF, and 


"+ 
1 
* 

bas 


* 
* 


c— 1 9 D fo allo b the remainde . A 
E HB to the remaindet 26, 
— Pp: Therefore the fe: C 


* | 5 | | ſon of the ſaid HB to ; 
FD is given. But the reaſon of the ſame W 4nd 


FD to E is alſo given: Therefore the reaſon WW eith 


of HB to E is in like manner given and ſo W have 
is alſo the magnitude AE: Wherefore the mag- W Pall 
nitude AB c is greater than E by a given mag: nitue 
nitude, and in reaſon. 

| OY OTHER 
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E E , Conftrifions Let 
A — B there be three mag - 
S nitudes AB, C, ang 
— D, and let AB be 
PDP dea ban C by 
— — ga given magnitude, 


jet C be alſo greater than D, hy a given magni- 

tude, and in feaſon: I ſay that AB is greater 
than D by a given magnitude, and in reãſogß, 
Demonſtr. Foraſmuch as AB is greater than 


n WF C by a given magnitude, and in reaſon, let the 
given magnitude AE be cut off there- from: 

: WF Therefore the reaſon of the remainder EB to 

oc is given, But the magnitude C is greater 
chan the ns Jang. D by a Wow magnitude, 

| WY and in reaſon; therefore 4 EB — orer than d r3. prop. 
N D by a given magnitude, and in reaſon : Where- 

- WF fore let the given magnitude EF be cut off 

: WT there-from; and the reaſon of the remainder « 
Fh to D ſhall be given. But AF is e given, 

: W Therefore f AB is greater than D by a given e 3. prop. 
1 IT > wr. | * | 

. 


8 . PRO P. XX. ; 


E G If therg be two gi- 
b 
C 1—— — pb From them "there be 


0 3 taken magnitudes ME , 
e and CF, having to one another a given reaſon ; 


either the remaming magnitudes EB and FD, Hall 
0 Wl have to one another given reaſons 5, or elſe the one 
„all be greater than the other by 'a given mag- 

une, and in redſoennßn. 
— a To: N 2 . 5 0 


* YE 


„ i 
- = Demonſtr. 


0 
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oF "D emonſtr. For ſeeing that both the maonz 
tudes AB and ED, are given, the reaſon of hu 

2 1. prop. ſaid AB to CD is & alſo given; and if it be the 
ſame as of AE to CF, thar of the remaindy 

' remainder FD ſhall be þ alſo th 

and therefgie the reaſon of the fal 
D ſhall” be alſo given. But if it be 


is given. And ny 3 25 
O the te. 


e 11. def. Stester e than the magnitude BD. by a given 
magnitude, and in realon. n. 


4 J 


r * Ps PE.” 
20 If there be two magnitudes 
A —]—1-—E given, AB and CD, and to 
o them be added ot ber mapni- 
C— 1 —F tudes BE and DF, living 
I do one anot her a givenreaſon: 
Either the whole AE and CF fall have "to one 

anther a given-reaſon, or elſe the one ſpall be 
greater than the other by d given magnitude, and A — 

2n reaſon: RY gh WE : 

- Demonſtr._ For ſeeing that both the magnitudes C — 
2 1. prop. AB and CD are given, their reaſon d is allo x 
given ; and if it be the ſame reaſon as of BE 
to DF, the reaſon of the whole AE to the 
whole CF ſhall be alto given; for it ſhall 
b 12.5. be h the ſame. But if it. be not the ſame, let 
it be as BE is to DE, ſo BG to CD: There- 
fore the keaſon of the ſaid BG to CO is . 


* 
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pat CD is given, - therefore c alſo BG ſhall be c 2. prop. 

ven. But. the whole AB is given, therefore 

lſo the d remainder AG ſhall be given. And d 4. Prop. 

-eing that as BE is to DF, ſo is to CD, 

ind alſo e the Whole GE to the whole Pie 12. 5. 

te reaſon-of the faid GE t CF ſhalj be 1ike- 

riſe given. But AG is iven, therefore the 

magnitude AE is greater than the magnitude 

CF by a given Magnitude, and in e. d -* 


2 1 * 
* 1 — — ey - - - ths . 7 — - a « - 
4 "GO = — — 32. . 5 1 pal A 
— 2 gong - = b or th 1 r 
*. g — — _ — ond — — 0 —— E—— 4 
parts — — — mn — — 1 — — * * — 9 
= Ow AR 23> Ya —_— * . as a — 4 - . <0 
VS 6 882 ST 1 2 „ — 1 
LO E = — — - . 2 = - — ——— 


g * * 0 P. XIII. bn | 

he n * io 8 AB 4 

a — Ne and BC, "have 10 ſune 11 
e. 8 other magnitude D, 4 1 
n — — —  groen. E alſo their b 1 j 
i e Compound g nitude AC, 1 
IS "* 3 10 the ſame as Abs D, 8 given t, 
q b 


naſon. © _.* 

Denen, F. For ſeeing that each 3 AB 

70 5 hal ol given 1151 5 D, the reaſon 
40 to is given; and by compounding, a 8. prop. 
the reaſon of a6 to BC is given, But that b Fe 
of BC to D is allo; jiven, Uiefars c the rea- C 8. Prop. 
ſon of the laid AC 2 D, hal? * likewiſe 


_ * 5 


ea SENS * F | 3 
| FF 7 
'Þ 8 9 P. xxih. | $ 

If the whole A boil 1 

» <= Fla whole CD in a given "1 

F G reaſon, and thut the parts 1 

— — and EB, Ve 10 the i 
parts CF and FD in * : "i 

ven na altho they be not the ſame; the whole br ö 

(to wit, AB, AE, and BE,) ſhall he to the wie : 4 

(to wit, CD, CF, and FD, ) in given reaſons. © if 
Demonſtr, For ſeeing that AE is to CF in a 4 

oo reaſon, let the ſame be made of AB to * 

G; therefore the reaſon of the 94 AB i 

P 1 

5 

1 

ST. * 1 


2 
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219.5. toCG is given; and conſequently, alſo t 

5 the reſt EB to the reſt FG. But So 15 
1 n of FD to the ſame EB is alſo given: There. F 
b g. prop. fore the reaſon of FD to FG b is like wiſe given: 4 
c 5. prop. and theretare's that of FD to the remainder —— 
| GD. is allo given, But the reaſon of AB W B 

each of the magnitudes CD and CG is given: 


d 8. prop. Therefbre d alſo}. the reaſon of CD to CG l 0 
7. 
er GD. But the reaſon of FD to DG i Denon, 
e 


f 8. prop. given, therefore alſo f that of the ſame CD; 
g 5: %. 8 of g CD to the 0s g 
5 44 — 1 — 83 mainder FC; and ther- therefole 
EE G © fote alſo the reaſon of D 15 57) 
— 1 — D CF to FD ſhall be g. de tuo 
. A* OE . ven. But the reale Wi * om 
13 N * >. 9 1. 4 0 
FD is propo ed to. be iven; there. rs p 
and F 1 
tettangl 
reaſons ' 
alſo gi 
and con 
given ( 
eeing 
But D 
E is gi 
But as 
 gizen. Therefore allo that of AF to FD. i N eg” 
Ke manner, ſeeing that the reaſon of CD to D and 
AB is gigen; and that of AB to each of his i ee 
| parts AE and EB ; alfo the reafon of the ſaid 55405 
18. prop. OD to each of the ſaid" AE and EB, 1 mall be I ele ot 
88 Wherefore each of the magnitudes AB, Nee 3 

D, AE, EB, CF, and FD, is to each of the 


OI and t. 
orhers in a given reaſon. þ 
n * : Ne lore 


B, ſo 


wie given. But the reaſon of the ſaid FD 

to EB is given: Therefore the xeaſon of AB 

| given, and conſequently 

i 5. prop. AB to the remainder 7 AE. Wherefore by 
K ſch. J. pr. diviſion k the reaſon of AE to EB ſhall be like. 
wile given. But the reaſon of EB to FD is 
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> 8 
„AA DD Peof three right lines " 
„ — ——— 4, B, and C,proportio- * 
BB Et na, Alto B, ar B to g. 
—— — hee 4 hath tothe 
i 6 third Ca given reaſon, 

1. — — it will a have to #he 

is „„ K B a given renſon. 

to Demonſtr. Faxz-let there be expoled another 
ant line D, and ſeeing that the reaſon of to 

WC is given : Let the ſame be made of D to F; 

„ Witheretore..the reaſon of D to F is given. But 
oi given, therefore F is alſo given; betwixt 
ae two right lines D and F, let chere be taken 

2 mean proportional E. Therelate the tect- 12.6 


ze made under D and F is equal Þ to the b 17.6. 

are of E. But the fame rectangle. of D 

" Wd F is c given; (for all the angles of that . 3. def. 
Wed angle are given, being right angles, and the y 

Wh ccaſons that the ſides have to one another are 

lo given z) therefore the iquare of E is given, =— 
nd conſequently the ſame right line Eis alſo 1 „ 
. given (for one equal thereto may be found, 4 d 11, - - 
eeing that th rectangle of D and F is given.) 

| But D is given, therefore e the reaſon of D to e x, pep. 

is given, and as A is to C, ſo Dis to F. 

But as A is to C, f ſo the ſquare of A is to f 1. 6, 

we rectangle of A and C, and alſo as D is tg. 

F, fo the ſquare of D is to the rectangle 975 

Dad F. Therefore as the ſquare of A is to 

be redkangle of A and C, fo the ſquare of D 

ss co the rectangle of D and F. But the rectan- 

| gle of A and C is equal to the ſquare of B, , 


(being that A, B, and C, are proportional) 
and that of D and F to the ſquate of E, there- 
fore as the ſquare of A is to the ſquare of 
B, ſo the ſquare of D is to the ſquare of E: | 


T4 "Whats. * 
4 + . o 


| 1 
* . 


* — - 
: , * I 
& „ © a7 
4 *+ "= 
* a 3 1 2 $24 . 
- 3 7 , 80 — F 8 * „ 
8 * ? 24 © 
a TI : | ph * 
7 0 
11 


* 2 6. r as A is to TE 0 D. is to . 
| 2. def. the reaſon of D to E is given, therefor 
Alot 45 1 3 of A to B Is Siven. 8 


ht li 
; a 3 1 11 elſe 
WES 0 T H E R W 1 9. E. ton it « 


* Panel, Foralmuch as the reaſon of 48 right 1 
C is given, and that as A is to C, ſo nagnit 
quare of A and C, the reaſon of the ſaid * 
* D A tothe rectangle made of A and C is al 

| OR. 2 5 to that rectangle made of N a 


4 $ the ** of R 38 e ial (ſee; ng 3 


Proportion; | 
| — the refols” the Air 68 the ſqui and ma, 
* ob A to the [quare of Bis N be 
= 5 —_— Tag conſequence, the 3 0 Dem! 
hes. tus line A to the line B is ir pla. 
b 3 "For to each of them A 40 6 ſome 


bave enhibited an 8 to 8 tight 1 


4 1 ln of each 1 . | But ſo 
Ping _ MW neithe: 
Wt * K 0 5. V. 1 5 Wh Theret 


7 8 K#: — f . oo £ 
Py 75 . POR , F ba 3 R 2 3 1 3 


* 2 * if two hs AB tl 
2 „given by Pofitin 


5 do In ſet the 

7 23 1 in which they mtg 
* wo . 4 4.3 ſe#one anothe, i 
Pt „ Ven by poſition, 


1 ne For if it 8 its place, the ons At 
i the other of the lines AB and CD, woul 

_Etange-its poſition; But fo it js that by Su. 
2 0 def. e it changeth not: wor; ah a the Point 


REO by Poſition. -. „„ given 
59 b 0 1 given 
1 * PR 0 P. VI. | 
A Ea 1 the” extremities + 100 3, f 
5 3 . Ws right line AB, be given by paß, 
4 E that + ſie: MY, . 4 10 given by 15 tion 
. by * COS, 
eh Demon 
; + =p 
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Demonſtr, For if the point A remaining in 
5ts place, the poſition, or the magnitude of the 
rioht line AB ſhall change, the point B will 
fall elſewhere. But ſo it is, that by Suppogi. 
tion it doth not fall elſewhere. Theretoie the 
right line AB is given by poſition, and by 
magnitude. 


PROP. XXVIL 


A 8 If one of the extremities A of 

| a right line AB, given by poſition 
and magnitude be given, the other extremity 
ball be alſo given. 

Demonſtr. For if the point A remaining in 
its place, the point B ſhall change and fail in 
ſome other place. either the poſition of the 
tight line AB, or its magnitude would change: 
But ſo it is that according to the Suppoſition, 
neither the one nor the other doth change. 
Therefore the point B is given. 


OTHERWISE. 


Conſtr. On the center A, 
with the diftance AB, de- 
ſcribe the circumference 


BC. 


that circumference BC is 
given by pofitionu. But 
the right line AB is allo 


385 


Demonſir. Therefore a à 6. def. 


given by poſition 3 therefore the point þ B is h 25. prop- 


given; 
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hemonſtr. For if the point A remaining in 
. the poſition, or the magnitude of thy 
ant line AB ſhall change, the point B wil 
Sf elſewhere. But ſo it is, that by Suppoſi- 

530 it doth not fall elſewhere. Therefore the 
night line AB is given by poſition, and by | 
PROP. XXVII. 


| B f one of the ertremities 4 of 
f > 98 line AB, given by 5 
and magnitude he given, the ot hey extremity 7 | 
ball be alſo Kr 5 | 
Demonſtr. For if the, pojnt A temaining in 
its place, the point B Thall change and fall in 
lame other P ace, either the poſition of the 
tight line AB, or its magnitude would change: 
But ſo it is that according to the Suppoſition, 
teither the one nor the other doth change. 
Thetefore the point B is given. e 


OTHERWISE. 


CA Conſtr. On the center A, 
with the diſtance AB, de- 

N the circumference 

Demonſtr. Therefore à 4 6. def: 
that circumference BC is 
given by pofition. But 
+ hs 75 the right line AB is alſo 3 
given by poſition; therefore the point 5 B is b 25. prop. 
given ON . | | 


* 
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75 
. Lo 8 5 R 
B b PROP: a 
| A 
| * % 


4 1 N 0 99 
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2333 If by a given þ m FINS. 
x af | 4. there he Fn : therefor 


right line DAE, os: jon. 
— F, Arber right Ry fit] | 
Gt ; 


| _ given by poſition, 1þ 

5 . right line DAE þ 

wag | gan, is given by tv 
EE | | f finons | 

Demonſtr. For if it be not given, the point 4 

remaining in its place, the poſition oft e ripht 

line DAE may change: Let it then change if it 

be poſſible, and fall elſewhere, remaining para}. 

lel to BC, and let it beithe line FAG : There 

fore BC is parallel to the ſaid line FAG, | But 

a 13. def. 4 the fame BC is alſo parallel to DAE; 

b 30. 1. Therefore DAE is parallel to the ſaid line 

FAG, which is abſurd; ſeeing they. joyn to. 

gether, and meet in A: Therefore the poſition 

of the right line DAE falls not elſewhere, 

Wherefore the ſaid line DAE is given by paß. 


tion. 


\ 


P-ROF,' x2” - 


If to a right lin 
4B, given by poſition, 
and to a point C gi 
ven therein, there be 
drawn a right line 1 
a . | CD, which ſpall make 1 
BS a given angle 40D, the line drawn CD, is given pol 
aw by poſition. | | 4 
Demonſtr. For if it be not given by poſition, 
the wage; C remaining in its place, the polition W 
of the line CD obſerving the magnitude of 
the angle ACD, will fall elſewhere. Let it 
fall ellewhere then if it be poſſible, and 1 
rae | | ; 


:t be CE. Therefore the angle ACD is * * 
io the angle ACE, the greater to the leſſer, 
which is abſurd. * Therefore the poſition of the 
right line CD, ſhall not tall elſewhere ; and 
therefore the ſaid line CB is given by Pe- 
1171. ͤ 8 n 


* . ' TH 
. N Mi E 
a . — * © de 4 : I 1 (7 
d % 2 2 WE 
1.4 * 7 % Ne « . . = 1 
, 4 ? \ cn 
- q 0 8 4 . * : & ol 
" K * 3 * 1 7 7 - 
p p a * j " 
- - 
_ F = 


om a given poim 8; © . 
be drawn io a right line BG; 
_ gwen by poſition, a #ight 

me AD, making a given 
| angle ADB; that line drawn 

AD 1s given by poſition; 
HY ... ._ + Demonſir. beg if it be | _ 
| | not given, the point A. _ 
+} "Wh | DB . in is place, _ 
the poſition of the right line AD  keep- 
ing - 7 75 e of the angle ADB, will 
change. Let it change then, and let it be the 
right line AE : Therefore the angle ADB is 
equal to the angle AEB, the "res: a to the a 16. 6; 
leſſer, which is abſurd. Therefore the poſition 
of the right line AD doth not chahge ; and 

12 the ſaid line AD is given by po- | 
7. RE „ my 


5 ᷑EERWIS E 

n art \ 3 Fl 
Conſtr. BE the point A let there be drawn 
the line EAF, parallel to the right line BC. 
Demonſtr. Then ſeeing that by the given 
275 A, and againſt the right line BC, given 


* 
. 


59 there is drawn the right line EF, 1 
lines EF * 1 Falin, But on = 


the 


5 7 
ö * 
* * * 
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the ſame lines 

allo fal the 1 

ns AD. Theref6r 
the angle FAD þ 
le A DB; a 
therefore it is allo given, Wherefore to th 
right line EF given by poſition, and to the 
ven point A RR there is drawn, the right 
a fine A „ making &« iven a FAD, 
S :9.prp.Thetefur c the mou lik D is 11 by pv 


OTHERWISE. 


Conſt. In the line BCE, let here be has 
the given point C, and by the ſame let ther 
| Da. fawn the line CE, parallel te the ll 
Dimonſir. Foraſituch as AD and FC ar 
rallels, and that on them there doth fall t 
| right line BCE, the angle FCB is equal d to 
_ 429.1. the given angle ADB ; and therefore it i 
allo TO And ng that the right line de 
s given by pofition, and 
| thi to a given point C 
therein, there is drawn 
oy e right line FC, na- 
given angle 
reh, that x bs, $ 
e is given poſition. 
But gi the given point 
A, oppoſite to the line 
Fe given by poſition, 


there is drawn the line 
f28, prop, AD. Therefore t the ſaid line FAD is given by 


LES * * 
SA 


\ E 29, Prop. 


poſition. 


OTHER. 


PPP £2. RF = 


1 bod e * 


F 5 poſition: ut -theg 26. prop. 
| ine BC is allo gi- . 
yen by poſition, Therefore * the angle AF is -Y 
given, But by luppoſitign, the angle ADF is | +2 
iven: Therefore DAF (which is the reſidue h 32. 1. 3 
; of two right angles) is given; and ſeeing "x 


unt to the right ine AF given by polition, 
and to the given point therein 


| another | 
| monſtrate after this manner. 


gre by poſition, do incline to one another, 


"Re A 26 l 
2 — 9 v 
„ 

_ 
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OTHERWISE, ET” 


Conſty. In the right 
line BC aſſume ſome 


5 7 8 at F, and draw _ 9 
AF. - | | f - 
Demonſtr.Foraſmuch” 4 


as each point A) and 
F is given, the right 
line AF is given g by 


there is | 
drawn the right line DA, making the given i 29. Prop. 
angle DAF, i that ſame line DA is given by 
bn „ 
£2 +... Schalivm; < 9 0 
* FUCLIDE ſuppoſeth here that two right 
lines being given by poſition, and inclining to one 
45 make a given angle, which ſome do de- 


7 


GL SS ——_———— — —_ — 
- - * 


> "ll 5 in 7 
- 5 — oy, 
* 3 — — . 


= "4 
22 222. SEW; a SS 1 
_ P . 
EF 
— — 
5 —³* EY — WD. 


- my — 


2 
- E — — — * 
E * 
| * e 8 ak 
3 — — n= * 
r AS ii i AS 


Demonſtr. Foraſmuch as the two right lines 


e inclination of thoſe lines is given. But 
the angle is the inclination of the lines: There- 
fore the angle which makes the right lines 


given by polition, and inclining to one anorher, „ 4 
15 given, | | ; _—_— 
Ek 3: Ance —_ 


_—” Dre Ee rn Ora at Wy, MPR e : * "> Pg 
_—o . N ; vo _— * 19 BE Ls a > a 3 3 . * + 72 , . TAN þ N > PETTY 8 
_ 4 a K 2 — 5 « 4 «y . oa * * "WF — * * , * 9 
p x > . — — £ M q N 

A 1 4 . - vis : 
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Anather thu demonſtrateth its 


Conſtr. Let there be ty 
right lines inclining tg 
one another, as AB an 
CB, given by poſſtion, 
B and in the line AB 14 


there be taken a given 
NN A, and in BC allo 


@ ome Pon, as C maln 1 
| the right line AC he | 
drawn. 2 


Demonſtr. Seeing that u 
well the point B, as each 
of the points A and C is 


D 


given, k the three right lines AB, BC, and AC, 


po 


k 26. prop. are given by magnitude. Wherefore of thre 
| direct lines equal unto them, a triangle ny 

: be conſtituted : Let there then be made the . 

a triangle FDE, having the ſide FD equal to the 1 

ſide AB, the fide FE equal to the fide AC, f De 

and the baſe DE equal to the baſe BC. HG 

Seeing then the angles compriſed of equl the 

right lines are equal, We have found the an. ang] 

gle FDE equal to the angle ABC ; and there- — 

11. def. Ore the lame! angle ABC is given. — 

5 8 pol 

PROP. XXII. the 

F from a given pow * 

| E 4 Nik be drawn to 4 by 

« '7ight line given by JO op 

din BC, a right line 4, Wl 2: 

. given by magnitude, that FE 

ine AD hall be alſo gi b 


d ** by poſition. © 

— Conſtr. From the cel- 
- 5 N ter A, with the diftance 
AD, let the circle DEF be deſcribed, = 


: "I * 8 
* 
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| Demonſtr. Foraſmuch as the center A is given Lots 
by poſition, and the ſemidiameter AD by mag. | 
nitude, the circle DEF a is given by poſition. a 6. def, 

But the right line BC is allo given by po- | 
ſition: Therefore the 5 of interſection D * b 25. prop 

is given, and ſeeing that the point A is allo * 
given: c the right line AD is given by poſts c 26. prop. 


PROP. XXIII. | 
8 4 4 If unto parallel right 
FL A. FL, AB * CD, Li. 1 | 
ts: ven by. poſition, there 
be drawn a right line 
EF, nevi the "14 
angles BEF and EFD, 
= The line drawn EF ball 
e given by magnitude. 
Conſtr. For let there be taken in the line CD a 9 
given point G, and from that point let be | 8: | 


© & 


drawn GH parallel to FE. = = 
Demonſtr. Foraſmuch as the lines EF and 1 

HG are parallels, and that on them doth fall = 

the line CD; a the angle EFD is equal to the à 29. f. | 

angle FGH. But the angle EFD is given, | 

therefore the angle FGH is alſo given. And = 

foraſmuch as to the right line CD given by 4 

poſition, and to the point G given in the ſame, _—_ 

there is drawn the right line GH, making the 

given angle FGH, þ the ſaid line GH is given h 29, prop. 

by poſition. But AB is allo given by poſi- ll 

tion, therefore c the point H is given. But the c25, Prop. 

point G is allo given: Therefore 4d the line d 26. prop. 

GH a, ov by magnitude, and is e equal toe 34. 1. 

EF. Wherefore f the ſaid ling EF is givenf 1. def. 

by magnitude, | 


> Bb 4 PROP, 


* 


y a * 8 * 9 4 > "As 
N * n E r 3 
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PROP. Iii. 
If unto parallel right l 
* en ED, cio i, 75 
tion, there be awn a right 


line EF, given by magnity 
that ine EP 2 n 
given angles B EF aud DFE, 
Conſtr. For let there be 
taken in the right line AB 
the point G, and by that 
oint let there be drawn 
5 - line GH parallel to 


| " Demonſtr. Therefore EF 

a 34.1. ig equal to the ſaid « GH. But EF is given 

| by magnitude, therefore GH is ne gion 

magnitude, But the point G is given, 

therefore if on that point, with the diſtance 

b 6. def, GH, there be delcribed a circle, h that cine 
mall be given by poſition : Let it be then de- 

. ſcribed, and let it be HKL, the ſaid cit 

HKL is therefore given by poſition. But the 

line CD which doth cut the circumference 


EKL in H, is alſo Siren bz ſition. Therefore 

c 25, prop. the ſaid point of interſection H c is given. 
d 26, prop, But the point & is given: Therefore d the 
light line GH is given by poſition. But the 

right line CD is allo given by poſition : There. 

e ſch. 30. fore e the angle GHF is given. But to that 
prop. angle f the angle EFD is equal: Therefore 
f 29. 1. the angle EFD is given; and therefore alſo 
. the angle BEF; for that it is the reſidue of 
g 29.1. the ſumm of two g right angles. | 


OTHERWISE. 


Conſtr. Let there be taken in the right line 
ED he point G, ind jet GL) be pur equal o 
' g *. 


% 
| 


"wg 


= 
? Q 
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Er, then from the center G, with the diſtance | 
D, let there bedefcribed the circle DBH, and 


raw GB. 


te: WH Demonſftr. Foraſmuch as the center & is given 

hr poſition, and the ſemidiameter GD by mag- 

„* Whitude, the circle BDH þ is given by poſition. h 6. def. 
. zut the line AB is alſo given by pofition: 


herefore i the point B is given. But the point i 25. pyop. 
_ F S is alſo given, th DEF 


ere- 


fore k the-right line GR K 26. prop. 


£ is given by poſition, But 
3 the right line CD is alſo 
NL. D given by poſition: There- 


mE N angle EFD m ſhall be m 29. 1. 

” iven, and conſequently , 
x ; flo the other angle 

F. But the right lines BG and EF being 


| 4 let them meet in the point H. 


Foralmuch as EB is parallel to FG, and EF 

equal to GD, that is to ſay, to BG; alſo 

Hu ſhall be equal to GH (tor EH and BH n 14. 5. 

Peing cut proportionally o by the parallel FG, o 2. 6. 

bs EF is to FH, ſo is BG to GH; and b 

Permutation, as EF is to BG, ſo is FH to 

GH :) Therefore p the angle HFG is equal to p 5, r. 

he angle HGF, but the ſaid angle HGF is 

given YT that it is equal q to the given angle q 5.x. 
e 


D:) Therefore the angle HFG is alſo gi- 
en. But to that angle the angle BEF is equal; 

and therefore is given, as allo the remaining 
„ ²˙· - 


— p 


PROP, 


ore I the angle BG 3s1 zh, 30. 
given. Wherefore if EF prop. 
E arallel to BG, the | 


; * 
>» 
« 7 
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PROP. XXIV. 


If from a given tv; 
E, there be Dare 
parallel right lines 4 
and CD, given by uf 
tion, a right line * 
that right line EFG ful 
| be divided in a given ya 
| qt fon (to wit) as EFt FG 
Conſtr For from the point E let theie h; 
_ the line EH, perpendicular to the lin 
CD. : | 

Demonſtr. Foraſmuch as from the given pain 
E there is drawn to the line CD the right 
2 30. prop line EH, making the given angle EHG 4 0 
* * aid line EH is given by poſition, but bath 
the one and the other lines AB and CD is a 
b 25. prop. lo given by pofition, Therefore h the points 
of interſection K and H, are given. Bu the 
© 26, prop. point E is alſo given: Therefore c each line 
d 1. pr. EK and KH is given. Wheretore d the tea. 
| fon of the ſaid EK to KH is given. But u 
EK is to KH, ſo is EF to FG ; (for in the 
triangle GEH the line KF being parallel to 
HG, the ſides EH and EG are cut proportio- 
nally :) Therefore the reaſon of the ſaid I 

to FG is given. | 


+QTHERWISE.--- | 
Conſtr. To the 
parallel right 
lines given ly 
oſition, AB and 
D, let there be 
drawn from the 
oint E the right WW Bu 
| ine FEG: | thi 
ſay that the reaſon cf GE to EF is given. 
95 | Demanſir. 


} 


OT TW SW Sw yy > CT 


| the point E to the right 


' which let be divided in E, in a 75 
wit) as AE to ED, and that by 1 
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emonſtr. For from the point E let there be 
Pie 4 CD the perpendicular EH, and pro- 


duced to the point K; A a 8 
9 


ſition, there is drawn the line, EH, making 
the given angle EHG, a the ſaid line EH is 


p alſo given by poſition : Therefore þ each 


interſection H and K is given. But b 25 


int 
Ne point E is alſo given, therefore e each of 


and therefore d the reaſon of the ſaid EH to 


EK is given. Bute as EH is to EK, ſo is EQ d 1. prop. 
to EF (for the oppoſite angles at the point Ee 


. 


being equal, and the lines AB and CD parallels, 
the triangles EHG and EKF are equiangled; 


and therefore as EH is to EG, ſo is EK to EF; 
d by permutation as EH to EK, fo is EG to 
FF) "Therefore the reaſon of the ſaid lines 


| EG to EF is given. 


PROP. XXXV. 


if from 'a given oint A, 70 ig right line | BC, 


given by poſition, there be driwn a Tight line AD, 

wen reaſon (to 
e point of ſection 
E, there he hag ky line FEG, oppoſite to the 


| right BC, given by poſition, the line FG drawn foal 


be given by Fees: 
Conſtr. 
goo the line AH, perpendicular to the line 
C. "i 
' Demonſtr. For ſeeing that from the given 
point A there is drawn to BC given by poſition, 
the right line AH making the given angle 


AHD, a the ſaid line AH is given by poſition, a 


But BC is alſo given by. poſition : Therefore þ b 25. Prop. 
u | 


the point H is given. But the point A is alſg 


given: 


or from the point A, let there be 


395 


given by poſition. But each line AB and CD a 30. prop, 


Prop. 
the lines EH and EK is given by magnitude; e 26. prop, 
0 


4.8. 


30. pop. 


1 


— 


9 — — 


= r 


"1 * 
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e 26, prop. given: Therefore c the line AH is given 
| ; T3 magnitude and by pg 
tion. And ſeeing thay 
das AE is to ED, ſo h 
Ak to KH, and that the 
reaſon of AE to ED is 
given, alſo the reaſon 
of AK to KH is given ; 
and by compounding, x 
| the realon of AH to kk 
is given. But AH jy 
H Fi given by magnitude: 
| Therefore f allo AK i; 
iven by magnitude. But AK is alſo given 
Es y_ poſition, and the point A is given: hen 
g 27. prop. fore & the point K is alſo given, and ſeri 
a that by the ſaid given point K there is draw 
the line FG, oppoſite to the right line 
h 28.pr0p.given by poſition; the ſaid line FG þ is 

. given by pe 


d 2% 


f2. prop. 
wo 


PROP. XxXXVI 


K IF om a given point 4 
-» there be Pu © 4 15 line 


3 given by poſition, a right 
8 Js Fas 4D, ond 5 be addec 4 
— Toy Tight line having in t 
CT fame AD a given . and 
that by the extremity E of the 
aAaaded line AE, there be drawn 
11 4 right line FEK, oppoſite to 
F the line BC, given by poſition, 
8 that ſame line FEX ſhall be 
| given by poſition. 
Conftr, For from the point A let there be 
drawn to the line BC, the perpendicular AL, 
and let it be prolonged to the point G. 
Demonſtr. Foraſmuch as from the given 
point A, there is drawn ts the right line BC, 
| given 


nun os es 


| anal by poſition, the right GL, which makes 
en angle GED, a that line GL isa 30. props | 
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by poſition. But BC is alſo givenb 26. 
1 therefore h the point L is gi- R. 
yen; and ſeeing that the point A is alſoc 26. prop. 
wen, the line c AL is given. But foraſmuch 
as the reaſon. of AE to AD is given, and that d 4. 6. 
Jas the ſaid AE is to AD, fo Is AG to AL; 
(becauſe the triangles ALD and AGE are 
uiangled) the reaton of AG to AL is alfo | 
gen. But AL is given by magnitude : There- e 2. prop. 
E. AG is given by magnitude. But it is ; 
alſo given by poſition, and the point A is f 27. prop. 
given: Therefore ſ the point G is alſo given. 

d feeing that by the ſame given point G, : 
there is drawn the line FK, oppoſite to theg 28. prop. 
night line BC, given by poſition, g the ſaid 


line FK is given by poſition. 


"bs unto parallel right 
— 2 lines AB Tk CD, $3 
ven by poſition, there be 
drawn a vight line EF, 
divided in the point G, 
na given reaſon, (to 
wit, of EG to GF;) 
Tut if by the point of 
is ſection G, there be 
Wo; | drawn oppoſite to the 
right lines AB or CD, given by pſi, a right 
= HGA, that line drawn ſhall be given by pos 

ion. . 

Conſtr. For let there be taken in the line AB 
the given point L, and from that point let 
2 drawn the line LN, perpendicular 
to „ | | | 

Demonſtr. Seeing that from the given point 
I., there is drawn to the right line CD, the 
line LN, making the given angle LND, 2 

| | ai 


* 


a N 8 , : WM, n © 9 * 


— 
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o. prop. ſaid LN a is given by poſition. But D; Wow 
a 30. ff 7 alſo given by dition : Therefore the dein male 


bps. prop. Nh is given. But the point L is alſo given; 


26. prop. Therefore c the line LN is given; and ee; i 
8 prop that the ' reaſon of FG to GE is given, Mi. i 
that * as FG is to GE, ſo is NM to ML "WY 
the reaſon of the ſaid MN to ML is given: A. 
d 6. prop+ and in compounding, d the realon of Ly { 
LM is alſo given. But LN is given by mag. 
e 2. prop. nitude, therefore ML is e given by Magnin, 
But it is alſo given by poſition, and the point W 
f 27, prop. L is given: Therefore the point Mf is 4G | 
iven.. And conſigering that by the ſaid pon 
Kt there is drawn the right line KH, oppoſie 
to the right line CD, given by Polition, the 
laid line KH is alſo given by poſition, _ 


Scholium. 


* EUCLIDE ſuppoſeth here, that as FG it 1 
GE, ſo NM is to ML ; but by another it is thu 
Foun ee : ES, 

The lines EF and LN are parallels or wt pa. 
rallels: Let them in the ſirſt place be parallels, 
and foraſmuch as by Conſtrudion the Imes EL, 
EN, EF, and LN, are parallels, EN ſpall be « 
parallelogram ; and therefore the fide EF is equal 
to the oe LN. Again, ſeeing that MG is pard- 
lel to FN, and GF to MN, GN ſhall be alfa 
parallelogram ; and therefore the ſide GF is equal 
to the 2 MN, Wherefore the equal fides EP 


and LN, Hall have to the equal fides FG ont 2 
87.5. AN. g one and the ſame reaſon, Therefore 1 | 
7 EF is to FG 57 LN to MN; and in dividing, adde. 
| ſition 
Ct 


9 
F 
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F Now ſuppoſe that the lines EF and LN be not =o 
in malt Fu that they meet in the point O. Foy- | | 


n: aſmuch as in the i... 
ng 6 triangle OFN there | 
nd 1 5 Sz ning 5 4p 27 

F , vallel 70 one of 
1 ALB te ſides ;, i the ſides i 2. G« 


OF and ON m_— 
vided proportiona 
and therefore as 2 | 
K it 10 GO, fo is NM 
| t MO. Again, ſee» 
— ing that in the tri- 
1 2 8 a OGM 77 78 
EL. parallel to the ſide GM, the ſidet 
00 end 0 ave divided proportionally : Wherefore 
kas OE is to EG, ſois OL to LM; and by com- K 2.6 


4 9h 


nding, 1 as OG is to EG, ſo is OH to LM; but VAN = 
it hath been demonſtrated that as FG is to GO, ſol 18. 5. =_ 
„ NM to MO ; therefore in reaſon of equality, mn m 22. 5. 17 
1 FG is to GE, ſo is NM to ML. | | 
0 4 PROP, XXXVIII. | 4 i 
1 ; ; - E 4 
, i If unto parallel right i 
1 . 1 4 4. CD, there 
Al be dramn a right line | 
l EF, and that to it there 
a be added ſome ot ber 
al right line EG, which 
R bath a given reaſon to 4 
4 Ce ſame EF, but i by 
1s * 55 I - the extremity G of : | 
„ added line EG, there be drawn a right line HR, 
againſt the parallels given by poſition AB and 
1 the line drawn HK ſhall be alſo given by po- 
ion. | | 
Conſtr, For let there be taken in the line - 


AB, the given point N, and from thence ter 
5 8 there 


' EUCLIDE's DA47 4; 


there be drawn to CD the perpendicular 8 
3 and let it be prolonged to the point L. N. 
1 Demonſtr. Foraſmuch as row the given poin 
me NN there is drawn to the right line CD, give 
| by poſition, the right line NM making 

| _ given angle NMEF, the ſaid angle NMF a i 
2 30. op. given by poſition. But the line CD ig ith 
b 0 given by poſition : Therefore b the point . 
25. Prof. s given. But the 1 — N 3s alſo given: 
ec 26. prop. Therefore c the line NM is given, and jy, 
that the reaſon of EG to EF is given, an 

d ſch. 3. that 4 as EG is to EF, fo is LN to NM, the 
a reaſon, of LN to NM is alſo given: But Ny 

e 2. prop. is given, therefore LN is e alſo given, Be 
F 27. prop.the point N is given? Therefore f the point |, 
zs alfo given, Seeing then that by the give 
point L there is _ the @ line HK, 

g 28, prop. oppoſite to the line AB given by poſition, y 
Hop. the ſaid line AK is alſo given by poſition, 


PROP. XXXIX, 


If all the ſides of ain 
ABC are given * 
the triangle is given by Kind, 
Conſtr. For, let there be 
2 expoſed the right line DG 
given by poſition, ending 
in the point D; but being 
infinite towards the other 
part G, and therein let 
there be taken DE, equal 
to AB. | 
Demonſtr. Now ſeeing the 
ſaid AB is given by magui- 
Fa tude, DE is ſo allo ; but 
the ſame DE is alſo given 
e by poſition, and the point 
D is given: Therefore a the point E is given. 


* 
” : 
* - 
v7 


Againz 


Maia EF Fo in like 1 a 8 4 
* 155 . 7 N = 


* by "ma es 0 But 
1s alſo give by poſition, a Pom 'K 
ven: Therefgrm "che; power: 3 i allo given. 
Now from the ich 5 diftanc | 
2 et there be deleribed the eitel DHK,”c #61 

that circle half de en dy HE olifio . 5 * ; 
in, on the cenie Hane r 
= N= deſcribed ; 1 I * '# OLE Th 

| 18 Wen 


tex 


i 91 i 


* NE e are. "give: by. Mag? ; 
; N * de and-poſitiou, 25: ite | | 
2 kind: 5 r 
9 Rem A 


in 2 
much as. Se. right” 
1 


2 
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there be drawn to CD the perpendicul 

and let it be prolonged to ths polar IL. NM. 

Demonſtr. Foraſmuch as from the given yin 

N there is drawn to the right line CD, given 

by ray 3 . 1 I making a 

| iven angle angle 

a 30. oy. given by poſition. But the line CD is a 

b 25. prop. Bi Ven by poſition: Therefore 6 the point M 

is given. But the point N is alſo given 

c 26. Prop. Therefore c the line NM is given, and for 

that the reaſon of EG to EF is given, and 

d ſch. 37. that 4 as EG is to EE, ſo is LN to NM, the 

prop. reaſon of LN to NM is allo given: But Ny 

e 2. prop. is given, therefore LN is e allo given. By 

f 27, prop. the point N is given: Therefore f the point I. 

7· Pop. ; 3 
is alſo given. Seeing then that by the given 
3 1 15 a the 1 4 = HK, 
50%, OPpofite to the line given by poſition 
828. rep. the laid line AK is allo given by poſition, 


PROP. XXXIX. 


Tf all the ſides of a inanpli 
2 ABC are given $7 chap 
the triangle is given by Kind, 
| Conſtr. For, let there be 
E IH expoled the right line DG 
given by poſition, ending 
E in the point D; but being 
infinite towards the other 
x Part G, and therein let 
there be taken DE, equal 
to AB. 
Demonſtr. Now ſeeing the 


A = "iN 
P4 . ſaid AB is given by magni- 8 
WEE C tude, DE is ſo alſo Cut mY 


A the ſame DE is allo given $4.6 
| | by poſition, and the poim 5 

4 2 id 0 a 6 5 ; 
7· Nef. is given: Therefore a the point E is given. 


A gain, 


BUCITIIDE, DATA. AOT 
Again, Let EE be put equal to BC; and 
ſceing that BC is given by magnitude, EF ſhall 
beſo allo. But the ſaid o IS in =_ manner 
wen by poſition,” and the point E is given: II 
Bherefore the point F Fg b 27. prop. 

Furthermore, Let FG be taken equal to i 
=, Now forafmuch as the ſaid AC is Sr 
ven by magnitude, FG is ſo alſo. But FG 
is alſo given by poſition, and che point F Is 
wen: Therefare the point G is alſo given, 
Row from the center E, with the diſtance 
ED, let there be defcribed the circle DHK, cc 6. def. 1 
| and tbat circle ſhall be 1 by poſition. 4 
Again, on the center F, an diſtance FG, ler | Mid 
| there de "deſcribed ze circle GLK. There- = 
fore d the ſaid circle GLK is given by of- q C. def. » 
tion; and therefore e the point of inter ion e 25. prop. || 
K is given. But each of the points E and F Ft 


4 


is given : Therefore each line F EK, EF, and f 26. prop. 
165 2 
7 


„ 1s given by poſition. Wd magni 
Therefore -the de Ei. firs — ** 
kind; but it is equal and alike to the trian- 
gle ABC; and therefore the triangle ABC is 
allo given by kind. . 
ecm fee 

.. here that a triangle whoſe 
© fides are given by magni- 
1 I .7ude and poſition, is given 


. Y kind ; but the antient 
- , Interpreters demonſtrate it 


in a manner thus. Foraſ- 
much as the. right lines 


3 44 
o 


ir KE and BF we. given, I. props 
l the reaſon which Bey a : OE 
1 o one another 1s given, 
 _ AMlfo the right lines EF 
42nd FA hin given, their. 
F ̃ ̃— alſo givens "and 
KD . like manner, the reaſon 
© 


. 
* % 
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h [ch. 30.pofition, h the angle KEF is gwen by magnitude, 


Prop. 


i 5. def. 


as is alſo the reſidue EMF, aud ſo in the ang 
ERF are all the. angles given, and alſo the rags 
ſons of the. ſides © Therefo 


© Cobftr, Let there be expoſed, the 
DE, given by poſition, and by magnitude; and 


EUCLIDE's ' DATA. 


of the ſaid EK and FK is given. Again, 


that the ſame lines AE and EF are ſeri 


given þ 


Moreover, the right lines EF, and FK being given 
by poſition, the angle EFK is given by magnitude, 


ore 1 the ſaid trig 


* 


EKF is given by kind. þ 
ok., A. 


triangle 1 
given by 
ind. 
right line 


let there be conſtituted at the point D the 
angle EDF, equal to the angle CBA; but in 
the pong the angle DEF, equal to the angle 
BCA; therefore the third angle BAC is equal 
to the third angle DFE. | 


Demonſtr. Fat each of the angles couſtituted 


in the points A, B, and C, is given: There- 


* 


fore each of thoſe which are poſited in the 


points D, E, and E, is alſo given; and ſeeing 


that to the tight line DE given by poſition, 
and to the point D 


wen therein, there is 


drawn the right line DF, which makes the gi- 

229. prop. ven angle EDF, a the line DF is given by 
poſition; and by the ſame 'realon, the line 
b 25. prof. EF is given by poſition: Therefore h the 
point F is given by poſition. But each of the 

e 26. prop. points D and E is given : Therefore c each 4 
Oe th 


the line 
tude. 
by kin 
Therefc 


Fa 
and th 
conſt itu 
the tru 

Conf! 
line D. 
thereo! 
de col 


15 
Dem 
Theret 
ſeeing 
ſition, 
drawn 
gle D 


rr fre Wan? og = 


0 
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the lines DF, DE, and EF, is given by magni- 
tude. Wherefore the triangle DFE: is given 
by kind; and is alike to the triangle ABC: 
Therefore the triangle ABC is given by kind. 


17 a triangle ABC, hath one angle BAC given, 
and that the two ſides BA and AC, which da 
conſtitute it, have to one attother a given reaſon, 
the triangle is given by kind. | 
Conſtr. For, ſet there be expoſed-the right 
line DF given by magnitude and poſition. But 
thereon, and at the gien point F, let there 
be conſtituted the angle DFE equal to the 
le BAC. 4 JJC 

Demonſtr. Now the angle BAC is given: 
Therefore alſo the angle DFE is given, and 
ſeeing that to the riet line DF given by pe- 
ſition, and from the given point F thetein, 18 
dtawn a right line FE, making the given an- 
gle DFE, a the ſaid line FE is given by poſi- 
8 ton. Burig that che 

| - .,,-xeaſon of AB tO AC is gi- 
pen, let the fame be made 
D to FE, chen let DE 
be drawn. Therefore the 
reaſon of DF to FE is 
given. But DF is given: 


493 


a 29, prop. 


kherefore 5 FE is given by b 2. prop. 


- 2» magnitude. But the ſame 
FE is alto given by pofi- 
tion, and "the point F is 
given. Thetetore c the 
point E is alſo given. But 
Naeh of hes points D and 
F is given: Therefore d cach ofthe right lines 
DF FE: and DE, 1s. given by poſition and 
magnitude, Wherefore e the triaugle DEF is 
6" 97 2 89 eee din 


C 27. prop. 


d 26. prop. 


6 39: IE 


40 


f 6. 6. 


EBUCILID E, DAA. 
ven by kind. And ſeeing that the two't 
SG ABC and DEF have an angle equal — 
angle, that is to ſay, the angle BAC to the 
angle DFE, and the lides . which conſtituty 
thoſe equal angles, proportional; f the trian. 
gle ABC is alike to the triangle DEP. By 
the triangle DEF 1s bs kind : The 
fore the triangle ABC is given by kind, 7 
PRO P. XIII. a 
IF the des o atria 
C, be to = moth 
ien reaſons, the in 
is given by kind. 
Conſtr. For, Let there 
. 8 pr. gt right line 
D, given by magni 
3 Ma ſeein that * 
ſion of BC to AC is g 
ven, let the ſame be made 
of D to E. > 12 
Demonſtr. Now Di 
given, therefore a E is C 
; — allo given. Again, ſee- . 
ing that the reaſon of AC to AB is, given, let WM cle 1 
the ſame be made of E to F. No E is De 
given, therefore ) F is allo given. Now cf W divic 
three right lines, equal to the three given ſaid 
right lines D, E, and F, (and of which thiee midi 
lines, two of them, in what manner ſoever the 


they be taken, are greater than rhe other:) MW ſame 
Let there be conſtituted the triangle GHK, in fon « 
ſuch ſort as D may be equal to HE 

equal to KG, and GH equal to F; therefote er tl 
each of the ſaid lines HK, KG, and GH, W than 


; but E is ther: 


c 39. prop. — by magnitude : Wherefore o the triangle WM EG 


GK is given by kind. And ſeeing thats diſt: 


EC is to CA;:fo.is Dro E, and that D is Nor 
equal to HK, and E to KG, as BC is to 9 that 


divided in two equal parts, the 


EUCLIDE's PA. 
HK is to KG. Again, ſeeing that as CA 
Lins, ſo is E to F, and that E is equa] 


49) 


w KG; and E tr GH ; as CA is to AB, ſo is 


10 to GH. But it hath been demonſtrated 
that as BC is to GA, ſo is HK to KG: There- 


ABC is allo given by kin. 
i. "BY 


is HK to GH. Therefore d the, triangle 
I the ſides, BC. and 
3 B84, about one of the 4 

1 cart E ang les of. red a- 
to one another a given 
reaſon, that triangle is 


” Conſtr. Let # be 


L | DE given by magnitude 
N and poſition, and on 
1 it let there be deſcribed 


h n the ſ{emicicle. DGE: 


12 Theretoggs the ſemicir- 


cle DGE is given by poi, | 


Demonſtr. For the line DE being giv 


faid circle is given by poſition, and the ſe- 
midiameter by magnitude. And foraſmuch as 
the reaſon of BG to BA is given, let the 
lame be made of DE to F : Therefore the rea- 
fon of DE F is given. But DE is given, 
therefore F h is alſo given, Now BC is great- 


er than c AB: Therefore ED is d alſo greater 
than F. Let DG be fitted equal to F, and let 
EG be drawn ; then on the center D, with the 
Aſtance DG, let the circle GK be deſcribed. 
Now that circle e is given by: poſition, ſeeing 
that tie center D is given, and the ſemidia- 
IH CC 2 | meter 


— .; expoſed the right like 


| fore by reaſon"ofiequality, as BC is to AB, g 4.6 


a 6. def. 


b 2. prop. 
C 19. 1. 
d 14. 5. 


e 6. def. 


f 25. prop. Therefore f the point of intetſection G is given 
g 26. prop. fore g each of the right lines 
h 39 prop. Wherefore þ the triangle DGE is given b 


4 40. pro 


D 3. def. 
C 8. Prop. 


EUCLIDE';\ DA. 
meter DG alſo given by magnitude. But 3 
lemicircle DGE is af, [given by poli 


But the points D and E are, alſo ven, then. 
DG 
EG, is given by | poſition, and Magnin 
kind. And ſeeing that the triangles ABC 4 
DGE have an angle equal to an angle, to vi 
the right angle BAC to the right angle i DGE 
and the ſides about the angles CBA and EDG 
proportional. But each of the others ACB ay 
DEG are leſs than a right angle: Thoſe triag 
gles ABC and DEG 4& are alike. But the 
triangle DGE is given by kind: Their 
the triangle ABC is alſo given by kind. 


i 4 ths P R O P. XLIV. | 4 
fa triangle ABC, but 
one angle wen, an! 


that the ſides BA and 1, 
about another angle BAC, 
Dave to one anot ber a gi. 
Ave reaſon, the triangi 
=> ABC is given by kind. 

& ©  Conftr. No ih gi 
ven angle B is either acute or obtuſe; (fort 
was a right angle in the foregoing Propoſt. 
tion.) Let it be in the firſt place acute, and 
from the point A let AD be drawn perpendi 

cular to BC. e 

Demonſtr. Therefore the angle ADB is gi. 
ven: But the angle B is alſo given; and theie- 

fore the third angle BAN is given: Wherefore 
a the triangle ABD is given by kind; and 
therefore þ the reaſon of BA to AD is given. 
But the reaſon of the ſame BA to AC is alſo 
given: Therefore c the reaſon of AD to AC 


is given, and the angle ADC is a right angle: 
yy Where⸗ 


. 


EUCLIDE's DAA 467. 
Wherefore the wing! e 4 ACD is given byd 43. 7 rid 


kind; Therefore e the angle C is given. Bute 3. def. 
the angle B is allo given; and therefore the 
other angle BAC is given: Therefore F the f 40. prop. 
triangle ABC is given by kind. 
| Conftr. Now let the angle ABC be obtuſe, 

and on the ſide CB prolonge ed, An there be 
drawn the perpendicular A 

Demonſtr. Foraſmuch as the” an te ABC is 

ven, the angle ABD wh folleves it, ſhall 

given. But the angle A'DB is * given: 
Therefore the third angle DAB iven. 
egos + che angle ABD is given by ind; g 40. 57 

Andi therefore h the 1e. h 3. def. 

* ſon of DA to AB is gi- 

7 ven, But the reaſon of 

AB to AC is allo given: 
Therefore 7. the _— of ĩ 8. 7 7 
DA to AC is and: 
the angle D is a right, 
angle: Therefore the tri- 
angle DAC is given by 
5 we ACB is theretore the 
angle Yom t 
* the ang 0 ABE oo 
given : Therefore the thid BAC 1 gi- 
. Wha the 3 Al TC 1 5 OO by 


* 


aa EUCLIDE's DATA. 
„ | Demon 
rn 0 P. XIV. | line com 
| & triangl M _ * 
Of ? e eo 
. 5 0 | 


ven, and that £ 015 


by | compöut 40 of the tag 
ſides 48 and AC, about 


Ide faid given le 
* BAC bark 70 the ale 
NX © fide BC a given reaſon, 
Nie mangle ABC ii g. 
T > wen by kind. 
2 Conſtr. For, let the 
A BAC by divided into two equal 27 
a 7, Prop. the line AD, „ n a the angle CA CAD 
_ - given. | 
6 * * Seeing that as AB is .to AC, 0 
b 3.6. Vin to 655 by compounding. c as the 
c 18. 5. line compounded of CAB is to CA, to is BC 
to CD, and by permutation, as the line .com- 
unded of CAB'is to CB, fo is CA to CD, 
Ie _ of the line compounded of CAB 
therefore the reaſon of CA 
0 180 and the angle CAD is gi 
d 44. Prop. 5 1 ere the triangle ACD is mou 
by kind, an Trherefore the angle C is g 
But the ang BAC is allo 3 There 1 
* 40, prop. the third angle B is given: Wherefore e the 
triangle ABC is er by kind. | 


0 OTHERWISE. 


Conſtr. Let BA be prolonged directly unto 
the point D, in ſuch ſort as that AD may be 
equa! to AC, and let a be — 


Demonſir, lol 


EUCLIDE's DATA. 4 
Demonſtr. Foraſmuch as the reaſon. of tñůe 
line * of RP * 5 is 2 nd 

D is equal to „the reaſon of the 
e 
do 8 pen. But the angle 
\DC is allo given, tor 
it is the half of the gi- 
ven angle BAC (for that 
the ſaid angle BAC f isf 32. r. 
equal to the two inter- 
nal. angles ACD and 
6. Ws Hs AD. are gc 5. I. , 
qual to one another, be- h 44. Prop. 
5 ws the ſides AC and 
40. 4 Abd are equal:) Where- 
fore triangle BDC Þ is given by kind, and 
778 ore the angle B is given. But the angle 
AC is alſo given: Therefore the re 
4505 ACH is given: Wherefore 7 the 


% PROP. au\t. 


as 
PET 4 


* 


—_ 
: 


pe 
ngle i 40. prop. 


a. triangle ARC 
ee given, 
AH e 
a compound ed. the iwo 
fades, AC ant AB, about 
anotherangle BAC, hath 
to the other fide BC a 
given reaſon, the trian- 
© WB - 70 Weg w given by 
ind. 
Conftr. For let the angle BAC be divided in- 
two equal parts, by the line AD. 
Demonſty. Therefore (as hath been ſhewn in 
the foregoing Propoſition) the compound line 
CA is to CB, as AB is to BD. But the rea- 
ſon of the ſaid compound line CAB to CB is 
given: Therefoye allo the reaſon of AB to BD 


11 


2 41. 


Prop. 


b 2. def. 


let AD be N e ual w AC, and let b 
Joined. * WM 

| * T7 Demonſtr. Boraſmych 
22 W OT as the realon of dhe 
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is given. But the angle B is alſo given; 
Therefore the triangle ABD a is given by kind; 
and therefore h the angle BAD is given, By 
the angle BAC is double to that „ba; a. al 
therefore it is alſo gi: Therefore the t third 
angle C is given. Wherefore the * a 
is given by Kinds: 


0 1 H E R WI 8 E. 
Conſtr. Let BA be prolo = aireAly, ay 


line compounded of 
CAB to GB is gina, 
a4dl nad that AD is 
| to AC, the „ 
BD to BC i - gin 
and the angle B is 5 
given: - Theretoie the 
clap 5 CDB * 


— 
* . 
Fi * 

1 -” 


ven ind ; 
1 N ae the a 
D is viral *Ip Fberefore the angle BAC whah 
is double to* BDC, is alſo given: Wherefgr 


the other angle: ACB is given ; and thereto: 
the triangle ABC is given by Kind. 


* 5 P ROP, 


+ . 
t + >: Af 


 EUcLIDE TL. Ji 
fen; 1 a 
rr RO P. n 
Ut St GG „ 
and Kectiline es a AB. 
L. CE. given by kind, are 
divided into triangles given 


by kink. 
Conſtr. For let the right 
lines EB and EC be 


drawn. 
ad Demonſtr. "Fora much 
be aas 2 2 ine figure 
* a ABCDE * b 
b . 55 ".. Kind, 4 * a BAE a3. def. 
e js given, a and the reaſon of the fide AB to AE | 
if is alſo" given: Therefore þ the triangle BAE b 41. prop. 
l is given by Kind. Wherefore the angle AB 
is given. But the whole angle ABT, is allo 
f rome Therefore e the remaining angle EBC © 4. prop. 


Is given. But the reaſon of the ſide AB to 
| the ſide BE, and alſo that ef AB to BC is 
given: Therefore 4 the reaſon of by to BE is d 8. prop. 
—— and the angle CBE is given: 
Therefore e the axon ngle- Bo is Live by e 41. prop. 
kind. By the fame diſcourſ h be demon- 
| "trated that the triangle M given by 
- kind. Therefore the rectiline figures given by 
kind divide themſelves into angles given 
oy kinc 


— 


TYP CY e md eee 


'P R OP. XLVII. 


Fon one and the ſame 
right line AB, are deſcri- 
bed triangles as ACB and 
ABD, given by po poſh tion, 

thoſe 1 have 
to one po given 
reaſon, as * to 455. 


Conſt Fe 


18 
2, 7 7 
* 
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Conſtr. For from the points A and B, let 
there be drawn at right angles on the line AB 
the lines AE and BG, and prolongeg unto the 
ints F and H; but by the points C ang 
„ let; there. be drawn the lines ECG and 


FDH, paia Eb AB. 
Olal 
en 


| De monſtr. mch then as the triangle 
a 3. def. ABC , given by Kind, a the r<afon of CA 
BA is given, and the angle . CAB alſo given; 

but the angle BAE is given} Therefore the 
remaining angle CAE F alſo given; but the 

angle CAE is gixes; and therefore the other 
b 45. Prop. angle ACE is allo given... Wherefore 5 the 
©. - -. triangle AEC ie grven by kind. Now the 11s. 

c 8. prop. Ton of EA to Af e is given 5; (for d che rer. 
d 3. def. ſon of EA to AC, and that of AC to AB B 


given ;) and in like manner, the rea ſon of FA 
e 8. prop. to AB is given. Therefore e the reaſon gf 
FA to AF is given; but as AE is to . 
fr. 6. F the parallelogram AH to che parallelogt 
g 41. 1. A8; but AC; is g the — nt eng 105 
the half of AG; therefore the reaſon of the 
triangle ACB xo the triangle ADB. is given; 
For ik is. the ſame reaſon; With that of Al 
h 15. 5. to AGh; tt do fay, of EA to AF, which 


2 2 p — 8 F 
is give oP 4+ - 


- A . $ 45 4 F 4 
"FM. , * | 
— F 7 * : 8 3 4 
* 1 
. IP 4 


\ "Y 85 4 * , 0 - 1 5 . , PR 1 hh * 
71 2 1 ; Fg © Ce 
& EL, 
” #-i * ern Nr . 
= IS... 0 a 8 . 5 of 
3 * R O 2. XLIX. 11 
4 * 5 8 * £ . | 


If on one au % 
fame right line 4b 
there be "deſcribed any 
zm rectiline figures 


all bave to one ano- 


wit) AECFB to ADB. 


wen by kind, they” 
ther a given reaſon (t 
onſtr. For let the 


lines FA and FE be 
| drawn: 


ECF to ERF þ is given. Therefore 


EUCLID D 4 
drawn: Therefore ea chef the 1 a ABF, a 47. Prop. 
AFE, and ECF. is gi 

Demonſt , Seeing that on Mm * the ſame 
t ne EF there are deſcribec thę triangles 
ECF and EA F, given by kind z#thageaſon of 


pounding, ECF to 


the . of 4 


(hey are triatjples 


iven, d bein 
one and the Fame 


ind, be ts 


— — reaſ6n K Nhe * FAB to 
1 5 * * of "8; prog. 


WES 


K +4 5 9 GED i 74 5 | 

S e hin 
AB and CPD, have to 
a given 
on 


'4 oe, 5 


one andilfor © a 
reaſon, ani that 


* tibet lines lere e 
ae te rectiline K 

| my OT a AEB and CFD, 

5 WW. alike, and alike 20 

e ſited, t | will have 9. 7 gl 

Sy one an r og 

"reaſons ,. 

©. | Demonſts, To the 
two lines AB and 


* 6, 


cb, let there be taken a third proportional : 


Therefore as AB is to CD, fo is CD to G. 

But the reaſon of AB to CD is given : There- 

fore the reaſon of CD to G 1s alſo given: 
Wherefore a the reaſon of AB to G is given. a 8. prop. 
But b as AB is to G, ſo is AEB to CFD: b cor. Ls 
Therefore the reaſon of the ſame AEB to CFD 20. 6 


is given. 
PROP. 
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RT TO 7 


I tw 

7 t lines 
43 al 
to one ano. 
ther a gi 


ven ren 
and thit 


od — upon then 
5. 
| $2 4 H 1 3 de 0 ribed 
ay redtiline figures AEB and CHD, given by kind, 
they will have to one another a given reaſon, ( 
wit, that of AE to CFD.) „ 5 
Conſtr. For on AB let the rectangled figure 
| All be deſcribed alike and alike polited to 
'  Demonſtr. Now DF is given by kind: There 
fore alſo AH is given by kind. But AEB is 
| alſo given by kind, and deſcribed on the ſane af 
| 2 49. prop. line AB: Therefore à the reaſon of AEB to 2 
AH is given; nd ſeeing that the reaſon of 
AB to CD is given, and that on thoſe lines 
are deſeribed the fectiline figures AH and DF 
b 50. prop. alike, and alike oſited, the reaſon þ of the 
ſaid line AH to DF is given. But the reaſon 
of AEB to AH is alſo given: Therefore the 
e 8. prop. reaſon c of AEB to DF is given. 


PROP. 


Ü A AM LISA. ; 4 


for thoſe ſides being a 


EUCLIDE's DATA, 
PROP. LIL 


If on a right line AB, 
wen by magnitude, there 
e deſcribed a jigure ACB, 

given by kind, that figure 
ACB i given by magni- 
tude 7 


Conftr. For on the ſame 
line AB, let the ſquare 
Abd be deſcribed. There- 

fore AD is given by 

kind “ and by magni- 

* Demonſtr. Seeing that 


< 


on the right line AB, are deſgribed the two 


retiline figures ACB and AD, given by kind, 


| the reaſon of ACB to AD is given: There- a 29. prop. 
fore b ACB is given by magnitude. | 


Stholium, 
* 


* The antient Interpreter hath noted here that 


| | every ſquares given by Kind ; , that all the 


angles thereof are given; beingyalfequal and right 
angles : But alſo the reaſon 5445 fides are —— 3 
equal, their reaſous are 
alſo egual. Moreover, whenſoever a ſquare % c- 


poſed, a ſquare equal thergto may be exhibited ; 


and therefore the ſquare is given by magnitude, as 
alſo each fide thereof, 


116 


bs. 
c }. def. 


_ prop. 


Ul 


3. def. ally * 4 of BD 1 b the — of the 
1 FH to FE e is alſo given: Therefotes 


be alike, and alike poſited; and ler there b. 
taken the line G, a third proportional to the 


EUCLIDE' | DATA. 


3 Demon 
PROP. III. But the 

7 | \\ſo the 
E C K If there be two F leeing tl 


) gore AD and EH, þ alſo tl 
ven b kind, and 1 A and - 


one fue BD, of the ther f 
| 4 5 7 aber ff 


a 
"4 other, a given mf ow 
q tbe other fide des hal 2 figure E 
| alſe o to the other fl ſhare 


pc reaſons. Therefc 
Demonſtr. A200 but the 
that the reaſon of 5 

to FH is given, aud 


0 WM. 
8 * 1 


AB to FH is given. But the reaſon of the 


EF is 
the reaſon of AB to EF is given. In like um. Wt of the 
ner allo the reaſons of the other ſides to we (il 
other ſides are given. 

3 PROP. LIV. — 

Rn 

two figures ag 

and B, given by bu, 2 4 

have to one another WM 1 


ven reaſon, * 
| her fides all be t 
E one another in a gi 


LY WY 7 ven reaſon, I 
| A »J Conſtr. For e 
5 d the figure A i 


alike — alike po- 
ſited to B, or is not: Let it in the firſt place 


lines CD and EF. 


Demon ft.. 


| Demonſtr. As CD is to, G, a ſo is A to B. a cor: 19, 
zut the reaſon of A to B is 8 therefore 20. 6. 
iſo the reaſon of CD to G is given. And 


þ 


0 j. ceing that CD, EF, and G, are proportional, 
81-8} alſo the reaſon of CD to EF is given. But b 24. prop. 


A and B are given by kind: Therefore c the c 53. prop. 
on, Wother ſides ſhall” have given reaſons to the 

F other ſi des. . 

a; Now let the figure A Be not alike to the 

bare Wi figure B, and let thete be deſcribed on EF the 

In figure EH, alike and alike poſited to A: 

] Therefore the figure EH is giyen by kind; 

15 but the figure B is alſo given By kind: There- 

b fore d theFeaſon of B to EH is given; and d 49. Prof. 
and therefore the feaſon of &* the ſame EH is e 8. prop. 
the WF alſo given: But A is Ake to EH; Therefore 
the by What is aboveſaid) the reafon of CD to 

% is given; and in like manner the reaſon 

a- of the other ſides to the other ſides is given. 

8 =_ . f | IE be 


OTHERWISE + 
15. Let there be 
e 


——ßiRlòͤ n — Co 

r - expoled the given line 
1 A. q an: low | hx the 
nd, figur A alike to the 
70 N re B, or not. Let 
ao ' 38m the firſt place be 
10 — alike, and let it be as 
gi 0D is to EE, ſo is GH 
| | _ to LK; then on GH 
her L. and LK let the figures 
"is = : 1 OV N — x 
por | | alike, and alike poſite 
ace 1 to the ſaid A oy B, 


be which figures M and N ſhall be conſequently 
th: W given by kind. | "4 
Demonſtr. Therefore ſee ing that as CD is to 
EF, ſo is GH to LK, and that on thoſe lines 
1. CD, EF, GH, and LK , are deſcribed the figures 
D d A, B, 


418+ FUclipE, DAT. 
[ A, B, M, and N, alike N. alike poſited; 
3 „A is to B, ſo is "'M r& N. But the et of 
o B is given: Therefore the reaſon of M 
8 52. prop. to N. is given, But g. M is given, conſiderin 
that it is a figure given by Kind, deſcribe 
on a right line given by magnitude 3 therefore 
is allo given. 
Conftr. 2. Now, on LK let the "{quire 0 be 
h /ch. $2. deſcribed : Therefore h the figure O is gift 
E. by — 
Demonſty „ 2. Wherefore the reaſon of O to 
N i is given. But s given: Therefore 0 
i ſeb. 57. is given; and Eon A 5 allo KL. But 
prop. gh is given: n k ther SY GH to 
K 3. prop. given. But as GH is 15 lo is CD 
1 -Therefore theMeaſon of CD. to EF is 
| 8 ; ad therefore t e figures A and B being 
ESE; prop. given by kind,” '1 the other fides of the lame 
figures ſhall alſo have ke the other ſides gi 
ven reaſons. But if the 1 res be not al 


the latter part of the demonſtration here above 
muſt ve oblerved. 


14 
| PRO r. LV : 
4 I If 2 


by kind, and by magni 


# 2 ths. ſides the 
7 4- Joallhe 25 by mag ui 


hee For, let the 


right line BC 
by polition an 
maß be 
ſed; . 1 ley, there be deſcribed the 
ee D, ailke and alike te to A ; there- 
ge the laid ſpace Beten b "ied. 

»Demonſir,, For that it is deſeri ed on the 

Chiu line BC, given by magnitude, it is allo a given 
POP. by magnitude. But the * A is alſo Nach 

lere - 


* SSA 88 


Therefore b 4 reaſon of A to 'D is iven.b . prop. 
But thoſe figures A and D are 45 by kind : © 
Therefore c the reaſon 2 the line EF to the c 54. prop: 


line BC is given. But BC is given: Therefore 
4 EF. is LA iven. But the reaſon of the d 3. def. 


| ſame EF to FG is given: Therefore e EG is e 2. prop. 


n. And by the ſame reaſons it may be 
— 5: t each of the other lides are 
given by magnirude. . + hb 


© OTHERWISE. 


Conf. Let \ | 
ſpace. Gill. To 
1 © by by and 


4 


1 


_ ay t "Do "Fides 

1 given 
F * by magnitude. For 
on The right line 
/H et there be 
. . = quatre 

$5.8 i GMs gion Ff ſeb. 31. 


given by props 


4 


But the 
ſpace. GHIKL © is 
4 2 I . by kind : 
| & the ror the ſpace GK g 45-prop: 
to GM is given. But GK is given — magni- 


tude: Therefore þ GM is Wo given by magni- h 2. prop. 


Aude by. ſee ing that GM is theſquaie of the 


H, i Rut! line GH is given by — 1 i ſch. 524 


Adel 'W hetefore in like manner, each of x * 


_ other lines HL, 1 


K, KL, and LG, is given, 


| 9 e D d 3 PROP, 


150 „ enn Dar” 


a 34. I. 


b 14. 6. 


CT. 6. 


HD to DL. 


CD is to FG, ſo GE is to that to which 


' PROP. LVL 
Tf two equiangled paralle. 


H. 
log rams A and B, have 10 
2 % another a given veaſon, 
K as one fide CD of the ji 4, 
z o one ſide FG, of the ſe. 
cond B; ſo the other ſide 
GL, of the ſecond B, n ©, 
that to. which DH the other 
fide of the firſt A, hath the 


parallelog1am B. | 


Conſtr. For let HD be TT directly toL, 


3 
A © 


ſo that as CD is to FG, ſo HD may be to 
DL; and finiſh the parallelogram DK. s 
Demonſtr. Seeing tor as is to FG, ſo 
HD is to DL, and à that CD is equal to KL; 
as LK is to FG, ſo is GE to DL; and this 
the ſides about the equal angles DLK and 
EGF are reciprocally proportional: W herefore 
b DK is equgl to B; and therefore ſeeing the 
reaſon of A to B is given, and that Bis 1 * 
to DK, the reaſon of A to DK is given. But 
as e A is to DK (that is to B) ſo is HD to 
DL; therefore the reaſon of HD to DL is 
alſo given: and ſeeing that as CD is to FG, 
ſo GE is to DL, and that the right line HD 
Hath to DL a given reaſon; to wit, that 
which the ſpace. A hath to the ſpace B; as 


hath the given reaſon that the ſpace A hat b 
to the ſpace B, that is to ſay, the reaſon e 


„ * F 
"Eat \ 


* 


PROP. 


« 


* 
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PROP. LVIL 


10 If a given ace AD be applied to a given right 
„ - ind 41 in 4 ef ane O48, the breadth C4 

4, WE of the application is given. | 

. Conſtr. For on AB, let there be deſcribed 

le the ſquare AF; therefore a the ſame AF is a ſch. 52. 
'0 4 given: Let the lines EA, FB, and CD, be prop. : 

of prolonged to the points G and H. | 
« WH © Demonſtr. Seeing therefore that each ſpace AD 

c and AF is given, their reaſon is alſo given. 

5 But b AD is equal to AH: Therefore the rea- b 36. 1. 

| ſon of AF to AH is given: Wherefore the 

| reaſon of EA to AG is given, (for c it is thec 1. 6. 


ſame with that of AF to 
AH.) But EA is equal to 
AB; therefore the reaſon 
of AB to AG is given. 
Nov ſeeing that the angle 
CAB is given, and the an- 
gle GAB alſe given, the 
ä | reſidue CAG is given. But 
: the angle CGA is alſo gi- 
ven, being a right angle: Therefore the fe- 
maining angle ACG is given. Wherefore the 
triangle d CAG is given by kind. Therefore d 40. Prof. 
the reaſon of CA to AG is given. But the 
reaſon of AB to the ſame AG is allo given: 
Therefore the reaſon of CA to AB is given; 
and the Taid AB is given: Wheretore CA is 


- 


allo given, _ 


ba, 


. i U8 3: 1, PROP. 


- _ — — = = - — Ra 5 * — 
— — — — — —  ——_— 
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— 
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I 
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FocimbE, Dl. 
PROP. Lym. 


If «1 s 


den [ace 
4b lim 
Fired 10 4 
n 
rigbt lin 
| AC, want 
1 4 | ing by a. 
K | =D ce , 

given 

kind, the breadths of the defects ave given. 
Conſtr. For let AC be divided in two equl 
parts- in the point F: Therefore as well AP 
as FC is 3 On the ſaid line FC let ther 
be deſcribed the ng figure FG alike and 
wo Le to DE. Therefore FG is give 
y kind. 1 i | 
Demonſtr, Seeing the figure FG is deſcribed 


on the right Tine FC given by magnitude, the 
5 Prop. ſaid rectiline FG is @ alſo given by magnituk, 
b 36. 1. But FEG is equal to AB ang IL ; (for b Al 
© 43. 1. and FE being equal, and c FB and BG also 
_ equal, the Ghomon ICL. is equal to AB; aud 
therefore their added figure IL, common to 
both, FG ſhall be equal to AB and IL:) 
Therefore the figures AB and IL together are 
given by magnitude. But AB is given by 
d 4- prop. magnitude: Therefore d the remaining figure 
IL is alſo given by magnitude. But it is allo 
e 24. 6. as by kind, ſeeing it is e alike to DE: 
f 55. prop. Therefore f the ſides of the ſame IL are 
given: Wherefore IB is given; and ſeeing I 
g 34. 1. that it is equal g to FD, the ſame FD is ar WI 
n 4. prop. ſo given. But FC is given, therefore the - 
** def. mainder DC ) is given; and i in a given 
2, prof. reaſon to BD, and therefore æ BD is given. 


- PROP. 


EUCLIDE's DATA. 
PROP. LI. 
If a gi- 


ven ſpace 
AB be ap- 
plied ac- 
cording to 
a given 
_ right liue 


cecding it 


I, 


Conſtr. For DE being divided into twa 


equal parts in G, let there be defcribed on 


GE the rectiline figure GHy alike aud Mike 


poſited to CB. $ | 
Demonſtr. Now ſeeing that CB is alike to 


ö GH, thoſe figures CB and GH * are about 


one and the lame diameter, and GH is given 


dy kind, as is CB, But it js deſcribed ont | 
| given line QE: Therefore @ the ſame GH Is a 32. Hof. 
alſo given by magnitude. But AB is given: 


Therefore AB and GH are given by magni- 
tude. Now thole ſigures AB "07" are 


equal to LI, (for AG, LE, and EI, being e- 
qual, the Gnomon GFH is equal to AB; and 


therefore 2 GH common to both, LI 
ſhall be equal 4& AB and GH ;) therefore LI 
is given by magnitude; but it is allo given 
by kind, being it is þ alike tg CB. Therefore 


. 


Wherefore f CE is given. 


— 


| Scha- 


D d 4 


4 


AC, ex- 


gure CB given by kind, the breadths of the exceſſes 
| CE and CF are given. | 


b 24.6: - 
c the ſides of the ſaid LI are given, ſeeing © 55 Pp. 
it is equal to E: Therefore & the remainder d 4. prop. 
CF is given, and in a given reaſon e to CE. 3 def. 
8 1 12 Prop. 


423 


6. 
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Scholium. 


* EUCLIDE ſup- 


IM: N80 ſeth here that (3 


CE and 
Dem 
| the Gl 
1a\lelo! 
by ku 
| the 
theret( 


H 1 Ind GH ave about one 
| NV and the ſamediamete, 
| | V \Q but we ſhall thu de. 
| N mionſtrate it: Let 30 
DG NJ ſp and a be two alle 
| | | arallelograms difioſe} 
7 | HY L Dios. * 
A L. GC F Wſy, that the equi 
„ angles join together in 
E, the ſide CE meets direfly with His homolog] 
fide EH, and the fide BE, his correſpondent ſide 
EG; and let the diameter FE be drawn, I f 
thatthe ſaid diameter FE prolonged, wii paſs 5 
the point K; Wat is to ſay, the parallelograms GH 
and Ch, conſiſt abqut one and the ſame diameter. 
For if it be denied, the diameter EF being pro. 
duced, will paſs above the point K, or below it. 


Let it in the firſt place paſs above it, and let it cut 
OK, prolonged in the point M, and by the point M, 
let there he drawn MN, parallel to KH, which 
Hall meet EH, prolonged in the point NM, and FB 
in O. + | | * 
Demonſtr. Foraſmuch as the parallelograms 
GN and CB are with the parallelogram LO 
about one and the ſame diameter, they are g 
alike to one another. Wherefore as FC is to 
CE, fois EG to GM. In like manner, ſeeing 
the parallelograms CB and GH are alike, as 


FC is to CE, ſo is EG to GK: Therefore) 


as EG is to GM, lo is EG 10 GK. Where- 
fore i GM and GK are equaf, a part to the 
whole, which is abſurd; By the lame rea- 


given. 
given 
(CE at 


it 
F & 


8 


ſons it may be demonſtrated; that the diame- 1 
ter prolonged will not fall below the point K: and 
N | e | There- fig. 


6, A 
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Therefore the parallelograms CB and GE con- 
© fiſt about one and the ſame diameter, 


PROP. LX. 


4 F If a parallelo- 
— | gram 43, given 


| 4 by kind and by 


| 


A magnitude, be 

. 1 N augmented or di- 
miniſbed by a Gno- 

[ | | mon CFD, the 

— — breadths of the 
D Gnomon (confi ſt. 


ing of the lines 


CE and DG) are given. | 

Demonſtr. For ſeeing that AB is given, and 
rallelogram BF is given: Bur it is alſo given 
by kind, ſeeing it is alike to BA: Therefore 


the Gnomon CFD alto given, the whole pa- 


therefore each of the lines BE and BG is 


given. But each of the lines BC and BD is 


maining lines 


n Conſtr. Now 
N. | TY let the paralle- 
— . — — logram F, Ole 


given; therefore each of theyge 
CE and DG is alſo giyen. 1 


by magnitude, 
A 0 be diminiſhed 
by the given 


| | | Gnomon CFD: 

. I ſay Is each 

| 'c at; of the lines CE 

1 5 2 . B and DG 1s gi- 
ven. 


Vemonſtr. 2. For ſeeing that BF is given, 
and the Gnomon CFD given, the remaining 
figure AB is alſo given. But it is alſo * 


| ven by kind and 
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a the ſides of the ſame BF are given; anda 55, prop. 


426 EUCEIDE's DATA. | 
by kind, feeing it is alike to BF : There! 
b 55. prop. 5 the ſides of the faid AB are given, and them. A 
fore each of the lines CB and BD 18 given. : 
But each of the lines BE and BG is given: 
Therefore alſo each of the remaining lines (g 

and DG is given, 7 


PROP. LXI. 


Tf to one ſide of 3 
gure ABCE, given 15 
thaxe be applied a ſpace jy 
rulllegram CD, in a gin 
angle BCF, and that th 

given figure AC hath to the 

Parallelagram CD a ping 
_ reaſon, the paralleloguy 

CD is given by kind, 

Conſtr. For by the point 

Do 81 2 e pa. 
rallel to CE, and by the 
3 K ND CG paint E let IH 
drawn parallel to CB, and let EC and HB be 
prolonged to he points K and G. 
Demonſtr. Foraſmuch+as the angle BCE is 
23. def. given, and the reaſon of EC to CB, a the pa. 

rallelogram CH is given * by kind. But the 

figure ABCE is allo given by kind, and is „ne 

deſcribed on the {ame line BC, as the para- we 

lelogram CH given by kind is: Theretorb i © 2 
b 49. Prop: che reaſon of the figure ABC E to the h. 4 
| rallelogram CH is given. But by ſuppoſition, 1 *? 


2 


. the reaſon of the ſaid figure AB CE to the pa- on 
C 36. 1. rallelogram CD is alſo. given; and CD ist | 
d 8. prop. equal to CG: Therefore 4 the reaſon of CH 
| to CG is . Wherefore the reaſon of 
e r. 6. the line EC to the line CK is given; (for? 
as CH is to CG; ſo is EC to CK.) But the 
reaſon of EC to CB is alſo given: Therefore 
f 8. prop. F the reaſon of the ſaid CB to CK is * 
| | a n 
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And ſeeing that the angle 2 ECB is given, alſo 
bom following angle BCK g is given. But the g 13. r. 

F angle BCF 1s propgied given; and therefore 4. prop. 
the remaining angle FCK is given. Alſo the 
angle CK F 1s given, for that þ it is equal h 29. r. 
to the angle BC K: Therefore the other angle | 80 
CFK is given: Wherefore i the triangle FCK i 40. prop. 
is given by kind; and therefore the reaſon 
of Fo to is given. But the reaſon of CB 
to the ſame-CK is alſo given Therefore & k 8, prop. 
the reaſon of FC to CB is given; and the 
angle BCE is alſo giv Wherefore the pa- 
| llelogram CD is given by kind. 


Scholium, 


* Altho' it be manifeſt that a pavallelogram that 
hath one angle given, and the reaſon of the ſides 
about the ſame angle alſo Ele it given by 
kind, as Euclide doth here declare, fo it is not- 
withſtanding that the antient Interpreter doth thus 
femonftrate it. „ 3 
„Seeing that in be parallelogram CH the angle 
Ec is given, the anglg CEH is alſo given; for 
. the right line EC falling on the parallels EH and 
| CB, doth make the two internal angles on the 
ſame part equal to two right angles. And there- 
fore ſeeing that the angle ECB is given, the 
other angles are given; and ſeeing that the reaſon 
of EC to CB is given, and that BH is equad 
zo CE, and EH to BC, the reaſon of the ſides ta 
| one another is "ſh gien. | „„ 


ths 


; 
| 
f 
; 


EUCTIDE, DAT.4. 
P RO P. LIII. 
E 


* : I thy 6 
e 
an 
CD, hay 
..- T0 ON 
another 
Civen yes / 
ſon, ani B 
* that n | | 
one o | 
them 4B, 
bed a figure AEB by kind; i 
deſcribed a re „ given by kind; but on 
. ot her ch a ſpace KC rin DF, in ; * 


given angle DCF, and that the figure AEB bat 
zo the parallelogram DF a given reaſon, the py. 
rallelogram DP. is given by Jind. 

Conſtr. For on the line AB let there be de. 
ſcribed the parallelogram AH, alike and alike 
poſited to DF. 


' Demonſtr, Seeing then that the reaſon of AB 
to CD is given, and that on thoſe lines are 
deſcribed" the rectiline figures AH and FD, 
a 50. prop. alike and alike pofited, a the reaſon of AH 

to FD is given. But the reaſon of FD to AEB 

bg. prop. is allo given: Therefore þ the reaſon of AH 

to AEB is given, But the angle ABH is al- 

lo given, being equal to the angle FCD, and 

lo the figure A is given by kind; and to 

AB one of the ſides thereof, the parallelogram 

AH 1s applied in a given angle ABH, and 
p the reaſon of the ſaid figure AEB to the ſaid 
© 1. Prop. parallelogram AH is given: Therefore © the 
| parallelogram AH is given by kind; and 


therefore FD which is alike thereto, is allo 
given by kind. | 


PROP. 


. 


* 


ABC to CD is 
realon of the fq 


EUCLIDE's DA TA. 
PROP. LXIn. 


2 


|} 
| 
| 


If a triangle 

| 40 he ooh 

N by kind, the 

| ſquare BE, CD, 

and CF, which 

# Weſcribed on 

each of the ſides, 

ſhall have a gi- 

| ven rveajſon to 

> the x 
43. 

Diemonſtr. For 

ſeeing that on 

one and the 

ſame right line 
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BC, there are 


deſcribed the two rectiline figures ABC and 
CD, given by kind, a the realon of the ſame a 
given; and therefore the 
uares BE and CF, to the 


triangle ABC, is alſo given. 
'PRO P. LXIV. 


5 


If a triangle ABC, hath 


an obtuſe angle ABC gi- 
ven, that ſpace of which 
the fide AC ſubtending the 
outuſe angle ABC, 1 more 
in power than the ſides AB 
and BC, that comprehend 
the ſaid angle, ſhall bave 
a given reaſon to the tri- 


angle ABC. 


Conſtr. Let the line 


CB be prolonged directly, and from the point 


A let the perpendicular AD be drawn: 1 


ſay 


49. prop : 
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EUCLIDE's DAT, 

fay that the ſpace of which the ſquare of 1, 

line AC doth exceed the ſquares of the ins 
212.2 AB and BC, that is to fay, a the double c 
the rectangle contained under CB ang 30 

ſhall have a given reaſon to the triangle ABC. 
Demonſtr. For ſeeing that the angle ARC j, 

given, the angle ABD is allo given, But the 

angle ADB is allo given; therefore the the 

p 40. prop. angle BADyis given: Wherefore 5 the triangl 
c 3. def. ABD is given by kind; therefore c the realy 
of AD to DB is given. But as AD to DB, þ 


le of BC and BD. But the reaſon of AD 
D is given: Therefore allo is the reaſon g 


the rectangle of AD and BC to the rectage MW tine Al 

of BC and BD given: Wherefore the reo MW of wh 

ens double of the ſaid rectangle BC ani WM chan « 

to the rectangle of AD and BC is al chat is 

iven. But the ſaid rectangle of AD ad of BC 

C hath allo a given reaſon to the ui triang! 

ABC (to wit, double reaſon ; for the rang} Dem 

e 41. 1. is e double to the triangle) therefore the ra. given, 


ſon of the double of the rectangle of BC and * 
f 8. prop. BD f to the triangle ABC is given. But the W triang 


ſame double of the rectangle of CB and BD I fore t 
is that ſpace of which the ſquare of the W conſec 
line AC doth exceed the ſquares of the lines BC ai 


AB and BC: Therefore the ſame ſpace hath MW There 
a given reaſon to the triangle. ABC. IF angle 


is gi 

trian; 

ble 

\ trian 
FROM? IB {ame 
1s th 

lels 

that 
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line 1 P R O P . LXV. | 
15 ABC, hath 
1 If a triangle „ hat 
. 4 A. 7 a 215 ACE given, 
of | that ſpace, of which the ſide 
the ſubtending the ſaid acute 
the Angle is leſs in power than 
gle the ſides comprahending the 


ſame acute angle, Pall have 
7 reaſon to the tri- 
F | 

| Conſtr. From the point 
| 5 ooh 0 A let — 8 the 
line AD, perpendicular to BC: I-fay that ſpace 
of which pe ſquare of the line AB is lefs 
than the ſquares of the lines AC and CB, 


of BC and CD, hath a given reafon to the 
triangle ABC. „„ „ 
Demonſtr. For ſeeing that the aàugle C is 
given, and the angle ADC alſo given, the 
other angle DAC is given: Wherefore the 
triangle þ ADC is given by kind; and there- 
fore the realon of AD to DC is given, and 
conſequently alſo c thgt ef the recangle of 
BC and CD to the rectangle of BC and AD: 
Therefore the reaſon of thedouble of the rect- 
1 of BC and CD to the rectangle of BC 
an 


S =. ©S * 


> - fo. 


[—_ 


that is to fay, a the double of the rectangle a 13. 2. 


b 40. prop. 


C I, 6. 


AD is given, But the reafon of the ſame 


\ rectangle of BC and AD to the triangle ABC 
is given (for d the rectangle is double to the 
| triangle: ) Therefore e the reaſon of the dou- 


d 41. fs 


ble of the rectangle of BC and CD to the e 8. prop. 


„ triangle ABC is given. And leeing that the 
'& fame double of the rectangle of BC and CD 
is that whereof the ſquare of the line AB is 

{ Jeſs than the ſquares of the lines AC and BC, 
that ſpace of which the ſquare of the * 
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a 40. prop · triangle ADB a is given by kind; and conſe- 


b 1. 6 ut as AB is to AD, 5 ſo the rectangle of 
3 AC and CB is to the rectangle of CB and 


c 
d 


— 


FUcllbE, DATH. 

AB is leſs than the ſquares of the lines A0 
and BC, ſhall have a given reaſon to the tri 

angle ARG. . 

4 > PROP. LXVL 


Tf a, triangle AC 
Dat h 7 ne. 4 15 B a, 
the reFimgie made of thy 
lines AB and BC, cox. 
' raining the ſame angle, 
all have 4 * reaſon 


to the mus e | 
N Conftr, For from the 
point A let AD be 


0 dtavn perpendicular u 
Diemonſtr. Therefore ſeeing that the angle 


is given, and alſo the angle ADB; the otha 
angle BAD is likewiſe given. Wherefore the 


8 quietly the reaſon of AB to AD is given. 


AD: Therefore the reaſon of the rectangle «i 
AC and CB to the refangle of CB and AD 
is given. But the geaſon of the ſaid refian- 
gle of CB and to the triangle ACBis 


alſo given; (for that it 19 double reaſon, 
47. 2!9. rectangle be | 


8.7 


the 
ing double c to the triangle:) 
70P- Therefore d the reaſon of the rectangle of AC 


end CB to che triangle ABD is given. 


PROP 


r 1 oo rw LET O© oo co 
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PROP. IXVII. 


If a triangle ABC 
hath one angle BAC gi- 
ven, that ace by which 
the ſquare of the line 
compounded of the two 
 fides BA and AC, that 
containthe ſame given an- 
gle BAC doth exceed the 


ſquare of the other fide, 
tit ſhall have a given rea- 


ſon to the triangle ABC. 


| Cmſtr. For let BA be prolonged in ſuch ſort 


as that AD may be equal to AC, then ha- 
ving drawn DCE infinitely, from the point B 
let BE be drawn parallel to AC, meeting 
the ſaid DE in the point E. 

Demonſtr. Foraſmuch as AD isequal to AC, 


« DB is equal to BE; (for the two triangles a 4. 6. & 
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ADC and BDE are alike) and from the top B 14. 5. 


is drawn to the baſe DE, the right line BC : 
Therefore the re&angle of DC and CE, with 
the ſquare of BC, is equal to the ſquare of 
BD ; but the ſame BD is ded of BA 
and AC ; therefore the ſquare of the compound 
of AB and AC is greater than the ſquare of 
BC, of the rectangle of DC and CE. 

Now I ſay that the rectangle of DC and CE 
hath a' given reaſon to the triangle ABC : 
Foraſmuch as the angle BAC is given, the 
angle DAC is alſo given. But each of the 
angles ADC and ACD is given, it being the 
half of the angle BAC which is given, There- 


and therefore the reaſon of to DC is 
given. Therefore c the reaſon of the ſquare 


of the {aid DA to 9 of DC is allo 
Ee 


given, 


4 


fore h the triangle ADC is * by Kind 5b 40. prop. 


C 50. Prop. 
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d 2. 6. 


rectangle of EC: and CD is allo given. But 


CG. prop. 
8. Prop . 


the rectangle of B 


EUCEIDE's DATA. 
given. And ſeeing that as BA is to AD, 4 
W 18.8 ECto- CD; ai 
Fp AD, 

elo is the redangle af 
BA and AD to th 
ſquare of AD; and x; 
EC is to CD, f ſo ally 
is the rectangle of EC 
and CD to the ſquare 
of CD; by permutation, 
as the rectangle of BA 
and AD is to the ted. 
angle of EC and CD, 

ſo is the ſquare of AD to the ſquare of DC. 
But the — of the ſaid ſquare of AD to 
the ſquare of DC is given: Therefore the re 
ſon of. the rectangle of BA and AD to the 


AD is equal to AC: Therefore the reaſon of 
the rectangle of BA and AC to the rectangle 
of EC and CD is given, But the reaſon of 
and AC to the triangle 
ABC g is given, becauſe the angle BAC is 

iven Therefore þ the reaſon of the rectangle 
EC and CD to the triangle ABC is given, 
But the rectangle of EC and CD is that 
whereof the ſquare of the line compounded of 
BA and AC is greater than the ſquare of BC; 
Therefore that ſpace to which the ſquare of 
the line compounded of BA and AC is greater 


than the ſquare of BC, ſhall have a given 


reaſon to the triangle ABC. 
| Scholium. 


* EUCLIDE ſuppoſeth in this place that when 


in as Iſoſceles triangle a right line is drawn 


from the top to the baſe, the 1 of that line, 


with the rectangle contain'd under the ſegments of 


the 


— — 


| the 1 


the other 
thus dem 


Conſtr 


whoſe ] 

A let 
that tl 
BD an 

of the 


Demo 
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nd 2he __ is equal to the ſquare of either of 
De other legs, which the antient interpreter doth: 

of thus demonſtrate. | | 

be BS Conftr. Let ABC. be an Ifoſceles triangle, 

15 whole legs are AB and AC; and from the top 

o A let AD be drawn to the baſe BC: I fay 
chat the ſquare of AD with the rectangle of 

e BD and DC, is equal to the ſquare of either 

, of the legs AB or AC. 


Demonſtr. Now the line AD is perpendicu- 
; lar to BD, or not: Let 
= r it in the firſt place be 


perpendicular: Therefore 
it will cut the baſe BC 
into two equal parts in 
the point D; and there- 
fore the rectangle con- 
tained under BD and DC 
is equal to the ſquare of 
the laid BD, and adding 
E D ( to them the common 
| / ſquare. of AD, the re&- 
angle of BD and DC with the [quare of AD, 
ſhall be equal to the ſquares of DB and AD. 
But to thoſe ſquares of AD and DB i the i 47. 1. 
ſquare of AB is equal : Therefore the ſquare 
of AB is equal to the rectangle of BD and 
DC, and the ſquare of AD together. 
Now ſuppoſe AD not to be perpendicular, 
but that from the point A there doth fall on 
BC the perpendicular AE, that being lo, BC 
ſhall be cut into two parts equally in the 
point E, and unequally in D. Wherefore the 
retangle of BD and DC, with the ſquare of 
DE, K is equal to the ſquare of BE; and K 5. 2. 
adding the common ſquare of AE, the iectan- 
gle of BD and DC, with the {ſquares of DE 
and AE, ſhall be equal to rhe ſquares of BE 
and AE. Burl the Muse of AD is equal to 1 47. J. 
the two ſquares of DE and AE: Therefore 
| Ee 1 the 
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the rectangle of BD and DC, with the ſquare 
of AD is equal to the ſquares of BY and 
AE. But to theſe ſquares of BE and AF the 
ſquate of AB is equal : Therefore the Iqutre 
of AD, with the re&angle of BD and DC, 
is equal to the ſquare of AB. 


OTHERWISE. 


Confty, 8 done, as in the foregoing 

Demonſtrat ion, from the point A, let AF be 

_ perpendicular to CD, and let Ak be 
tha 


Demonſtr. Foraſmuch as the angle BAC is 
given, the half thereof ACF hall be allo 
given. But the angle AFC is given; and 
therefore the triangle AFC is given by kind: 
Therefore the realon of AF to FC is given. 
But the reaſon of CD to the ſame FC is 

alſo given, ſeeing that CD is double to FC: 

m 8. prop. Therefore m the reaſon of CD to AF is givet; 
and therefore alſo the reaſon of the rectangle 

of CD and EC, to the rectangle of AF and 

n 1. 6. EC, is given; (for it is the ſame reaſon ha 

But the reaſon 

the rectangle of A 

and FC to the ti. 

angle ACE is gi- 

ven ; ſeeing it is 

double o to the 

ſame triangle. 

Therefore the rea- 

| ſon of the lectan- 

Ale ot CD and CE 

B — — — 1 the triangle 

| 2E ACE is alſo given. 

But the triangle ACE is equal to the triangle 

p 37.1. ABC p, they being both conſtituted on one 

| and the ſame baſe AC, and between the ſame 

paralle1s 


-' 0 Oo fg 
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parallels AC and BE: Therefore q the reaſon q 8. prop. 


of the rectangle of CE and CD to the trian- 
le ABC is given. But the ſaid rectangle of 
E and CD is the ſpace by which the {ſquare 


| of the line compounded of AB and AC, is 


eater than the ſquare of BC: Therefore that 
pace by which the ſquare of the line com- 
qunded of AB and AC is greater than the 
uare of BC, hath a given Teaſon to the tri- 


OTHERWISE. 


For the given 
angle A is ei- 
ther a right, a- 
cute, or obtuſe 
le: Let it 

in the firſt place 
be fuppoted a 
right angle: 
Therefore the 
_ of 2 
ne compound- 
greater than the ſquare of BC, by twice the 


retangle of BA and AC; (ſeeing that r ther 47. f. 


ſquare of BC is equal to the ſquares of BA 
and AC; and the ſquare of the line com- 


pounded of BAC 5 is equal to thoſe twos 5. 2. 


_— of BA and AC, and twice the rectan- 
gle of the ſaid BA and AC:) Wherefore the 
reaſon of double the rectangle of BA and AC 
to the triangle ABC is given. 


Conſtr. Now let the angle C he ſuppoſed 


acute, and from the point A Jet there be 


Demonſtr. Foraimuch as the triangle CAB is 
an Oxigonium triangle, and the perpendicular 
AD being drawn, * of CA and CB 

e 3 ale 
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t 13, 5- are equal: to the ſquare of AB with twice 
the rectangle of CB and CD; adding 
therefore the common double rectangle of CA 
| R and CB, the ſquares 
” 8 of CA and CB, yith 
| the double reQanglp 
of the ſaid CA and 
CB, that is to ſay, y 
the alone ſquare of 
the line compounded 
of AC, are equal to 
. the ym of AB, 
with the double of 
oh D B the rectangle of CD 
and CB, and over and above the double of 
the rectangle of AC and CB, that is to ſay, 
the double of the rectangle contained under 
the compound line of ID and CB (for 


u 4. 2. 


* 1.2, the rectangle of ACD and CB is x equal to 


the rectangles of AC and CB, and of Ch) and 
CB :) Therefore the ſquare of the line com- 
Pounded of ACB is greater than the ſquare of 
AC, by double the rectangle of ACD and 
CB. And ſeeing that the angle ACB is gi- 
ven, and the angle BDA alſo given, the other 
y 40 prop, angle CAD is given: Therefore y the trian- 
1 gle CAD is given by kind, and therefore the 
reaſon of CD to CA is given, and by cone. 
quence the reaſon of the line compounded 
2 6. prop. of ACD to CA z is alſo given, Wherefore 
| the reaſon of the rectangle of thoſe lines 
a 1. 6. compounded of ACD and CB a to the rect 
angle of AC and CB is alſo given. But the 
reaſon of the ſaid rectangle of AC and CB 
b 66, Prop. to the triangle CAB 6 is given, ſeeing the 
angle C is 'given; therefore the reaſon of 
double the rectangle of the line compounded 
of ACDand CB to the triangle CAB is given. 


Laſtly, 


 EUCLIDE's DATA. 
| | -- Laſtly, Let the an- 
gle BAC be ſuppoſed 
to be obtuſe, and ha- 
ving prolonged BA 
from the point C, let 
the perpendicular. CE 
be drawn on the ſaid 
line BA prolonged; 
. and let AF be pro- 
| poſed to be equal to AE. ET 
Demonſtr. Foralmuch as the angle BAC is. 
obtuſe, and the perpendicular CE being drawn, 
the ſquares of AB and AC, and the double 
of the rectangle under BA and AE, or AF, 


are all alike equal c to the ſquare of BC, and © 12. 2. 


adding the common double rectangle of BA 
and AC, the ſquares. of the ſaid AB and AC, 
with rhe double of the re&angle of the lame 


AB and AC, that is to ſay, 4 the ſquare of d 4. 2. 


the line compounded of BAC, and the double 
of the rectangle of BA and AF are toge- 
ther equal to the ſquare of BC, with the 
double of the rectangle of BA and AC. Let 
the common double. of the rectangle of BA 
and AF be taken away, and thefe will remain 
the ſquare of the line compounded of BAC, 
equal to the ſquare of BC, with the rectan- 
gle of AB and CF; (for the rectangle of AB 


and AC is equal e to the two rectangles of e 2. 2. 


AB and AE, and of AB and CF :) Therefore 
the ſquare of the line compounded of BAC 
is greater than the . ſquare af BC by the 
double of the rectangle of AB and CF. And 
foraſmuch as the angle BAC is given, the 


22 CAE fis given. But the angle AEC is f 13. xe, 
alſo 


given; therefore the other angle ACE is 


given: Wherefore g the triangle ACE is given g qc. prof. - 


by kind, and therefore the reaſon of CA to 
AE, that is to ſay, to AF is given. There- 


fore h the reaſon of the ſaid Ba to FG is h 5. prop. 


„% LOS. alſo 
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„ alſo given. But the reaſon of the ſame CA 
i 8. prop. to CE is given; therefore i the reaſon of CE 
to CF is allo given, Wherefore the reaſon of 
the rectangle of EC and AB to the rear. 
| gle of FC and AB is given; (for the rectan. 
k 2.6, gle is to the rectangle k as CE is to CF) and 
alſo that of the re&angle of AC and AR, 
18. prop. to the rectangle of EC and AB. Therefore { 
the reaſon of the rectangle of FC and AB to 
the rectangle of AC and AB is given. But 
the reaſon of the rectangle of AC and AB 
me. prop. to the triangle ABC m is given: Therefore 
alſo the reaſon of the double of the rectangle 
of FC and AB, ta the mon ABC is gi- 
ven, But the ſame double of the rectangle of 
FC and AB is that, whereof the ſquare of the 
line compounded of BAC is greater than the 
ſquare of BC, whereof that ſpace of which the 
ſquare of the line compounded of BAC ig 
greater than the ſquare of BC, hath a given 
reaſon to the triangle ABC. A 
OTHERWISE. 
Confer Lot rhe — BA be 2 the 
int D, in ſuch ſort as ma to 
RC, and let CD be drawn. N 
Demonſtr. Foraſmuch as the angle BAC is 
given, each of the angles ADC and ACD, 
which is the half thereof ſhall be alſo given; 
and therefore the other angle, DAC is alſo 
n 49. Prop. given: Therefore à the triangle ACD is gi- 
ven by kind. Wherefore the reaſon of AC 
to CD is given. And faraſmuch as the an- 
1 0 | gle ADC 
is given: 
Liet each ang! 
of the at» n - 
gles DEC 
and AFC 
be made 
equal to 
the 
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the ſaid ADC : Therefore _ that the an- 
gle BDC is equal to the angle DEC, and the 
angle DBE is common to the triangles DBE 
| 1nd DBC, the other angle BDE is equal to 
the other angle BCD; and therefore the tri- 
angle BDE is equiangled to the triangle BDC. 


Therefore o as 
[Wherefore the rectangle of EB and CB, that 


line compounded of BAC ; for AD is equal 
two AC; and therefore the rectangle of EC 
and CB, with the ſquare of CB, that js to 
ſay, the ſquare of the line compounded of 


angle of BC and CE: I lay therefore that 
the reaſon of the ſaid rectangle of BC and 
CE to the triangle ABC is given. Foraſ- 
much as the angle BDE is equal to the an- 
gle BCD, and the angle ADC equal to the 


to the other angle ACB ; But the angle DEC 
is alſo equal to the angle AFC ; therefore 


remaining angle DCE, Wherefore the trian- 
gle AFC is equiangled to the triangle DCE; 


and therefore 4 2s CA is to AF, lo s CD, 4. 6. 


to CE; and by permutation, zs AC is to 
CD, ſo is AF to CE. But the reaſon of AC 
w CD is given: Therefore allo the teaſon 
of AF to CE is given, From the point A 
let AH be drawn perpendicular to BC: For- 
aſmuch as the angle AFC is given, and the 
angle AHF alſo given, the third angle HAF 
is given: Whetefote t the tiiaagle A 


given 


is to BD, ſo is BD to CB: o 4.6. 


is to ſay, p the rectangle of EC and CB, gy 5.z, 
with the ſquare of CB is equal, » to the ſquare q 


5. Zo 
of BD, that is to oy, Fr, the ſquare of the r 17.6. 


[BAC is greater than the ſquare of the re» 


| wgle ACD, the other angle CDE is equal 


the remaining angle CAF is equal to the 


HF is t 40, prop. 


44 
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u 8. Prop. 


X 1. 6. 


Ton: 


| be gy but it is not. 
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05 1 Henn a1 
| if we Wi 
given b: 
equal 0 
we have 
in the 
| CAL. eq 
KL doi 
line Ye 


„ ze poi 
But the reaſon of AF to CE is alſo given; * t 


Therefore 1 the reaſon of AH to Ct is 81 
ven; and therefore the reaton of the tectaugt 
of AH and BCæ to the rectangle of BC and 
CE is allo given. But the realon of the Ed. Wk the an 
angle of AH and BC to the triangle AKh 3ath 

likewiſe given; (for the rectangle y is doubly and b 


to the triangle) and the rectangle of BC ani WF equal 
CE is that whereof the 1quare of the line 
compounded of BAC is greater than the ſquare 
of BC. Therefore that {pace of which the 
ſquare of the line compounded of BAC iz | 
2 than the ſquare of BC by a given fes. If 
on to the triangle ADC, ; anot / 
ö 1 a giv 
Scholium. likew 
T The antient Interpreter pretending 10 ſber Co 
the conſtruct ion 4 the angle DEB equal to the ven 
angle ADC, ſaith that on. the line BD and in ven, 


the point D, the angle BDE ought to he nat 
equal to the angle BCD, and that the right lins pars 

C and DE be drawn until they interſe# in EF, fort 
mm ſuch ſort as he ſuppoſeth the angle BCD, 10 11 


he ſame Interpreter afterward ſhews how there 
may univerſally from a given point, be drawn 4 
right line given by poſition to a right line, makin 
an angle equal to a given angle. But we wi 


alſo rej ect this way, ſeeing we have eiſcwhere 


ſhewn 


4 


cv cc» ca - © © 7 a" 7 ._ * 
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ſewn another more brief and eaſy. For example, 


if we would from the point D draw to the line BC 


| given by poſition a right line, making an angle 


equal to & given angle ADC, as u here required, 


we have no more to do but to aſſume the point & 
in the ſaid line BC, and there make the triangle 


| CKL equal to the given angle ADC : If the line 


KL doth meet with the point D, it ſhall be the 
line required, But if it meet not with it, from 
the point D let there be drawn the line DE, pa- 
zallel to the ſaid KL, cutting BC prolonged in 


E, and the angle DEC ſball be equal to the given 
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__ ADC, for on the two parallel lines LK and 
DE, 


there doth fall the line BE; and therefore 
hath been made equal to the given angie ADC; 


and by uſe uence the ſame angle DEC 14 alſo 
equal to A | : 3 7 


PROP. LXVIII. 
If two parallelograms AB and CD, have to ons 


| another a given reaſon, and that a fide hath alſo 
| 4 given reaſon to a ſide, the other fide ſhall have 
| likewiſe a given reaſon to the other fide. 


Conſtr. Let the reaſon of BE to FD be gi- 
ven: I ſay the reaſon of AE to FC is alſo gi- 
ven, For to the right line EB let there - 
applied the parallelogram FH, equal to the 

arallelogram CD, and conſtituted in ſuch 
ort as AE and EG may make one right line : 


J. Therefore KB and BH will alſo make one 


night line. 


Demonſtr. 


| the angle DEC 2 is equal to the angle LMC, which 2 29. 1, 
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52. oraſet , 
the rea an of 


Ab to CD 


ven, an 
Nh FH ing 
| | tO 
fad CD; 10 
reaſgn of Aj 


TM is a to EH g 


ven | 

therefore the reaſgn of AE to EG is . fore th 

ven. Seeing therefore that EH is equal 

b 14.6. equiangled to CD, 360 EB is to FD, oy to © 
FC to 12 But the reaſon of EB to FD js WI CD 12 

iven : Therefore alla the reaſon of i: KW N 


G is given, But the reaſgn of AE to the 
ſame EQ is alfo given: Therefore the re 
of AEto FC is given. 9 


Scholium. 


+ EUCLIDE having poſited AEF and EO d. 
rely in one right line, preſently concludeth jhat 
KB and BH fall alſo make a right line; bn 
we ſhall demonſtrate it this. Fee ing he li 145 
and EG are poſited directly, the angles AEB anl 
C 13. J. BEG c aje equal to two right angles; aud ſecin 
that AP is a parallelggram, the 5 AK and Fl 
ave parallels, on which the line AE douh fall; 
and therefore the two internal angles A and BET 
d 29. 1. d are alſo equal to two right angles, and taking 
away the common angle EA, there wil reman 
the angle 4, equa} to the angle BEG ; and e. 
ſequently- their oppoſite angles EBK ang H ai 
alſo equal to one another? Again, ſeeing that BG 
ig a parallelogram, the two lines BE and HG ant 
parallels, on which BH doth fall; and therefore the 
two internal angles H and EBH d are equal to 
two right angles, But it hath been demons | 
| that 


mne 
2. FF 81288. 
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Irbat His equal to EBK: Therefore the two an- 
ges EBK and BBH are alſo equal to two right 


angles; and therefore e the two lines KB and e 14. r. 
Ft #& meet directly according to EUCLIDE. 


OTHERWISE. 


Conſty. Let the given right line K be expo- 
fed; and ſeeing that the reaſon of A to B is gi- 
ven, let the lame be made of K to L; there- 
fore the reaſon of K to L is alſo given. 

Demonſtr. But K is given; therefore f L is f 2. prop. 
ald given. Again, Teeihy that the realon of | 
CD to EF is given, let the ſame be made of 
Kto M: 44 the reaſon of K to M is 
given. But K is given, therefore g M is alſo g 1. Prop. 
. 3 
therefore the 
reaſon of L to 
M is given. 
N Nom 
A is equiangled 
to B, & the fea. h 23. 6. 

of the laid ; 
A to B is com- 
pounded of that 
of the lides,that 
5 | is toſay, of CD 
EF, and of CG to EH. But alſo the reaſon 
K to L is compounded of K to M, and of 
to L; therefore the reaſon Ranges of 
2 to EF, and of CG to EH, the ſame 

with that which is compounded of K ro M, 
of M to I. {the reaſon of K to L bein 
the lame as of A to B:) But the reaſon © 
CD to EF is the ſame as of K to NM: There- 

fore the other reaſon of CG to EH is alſo the 

lame as of M to L. But the ſaid reaſon of 

MN to Lis given: Therefore ally the reaſon 
ot CG to EH is given. | 
PROP. 


a 40. prop. KBA is age Wherefore the triangle a ABK 


b 35. prop. EH is ſuppoſed to be given, and h CB is 


c 6B. prop. given, as alſo that of DB to FH, c the reaſon 


EUCLIDE's DAT-4; 


PROP. LXIX. 
| + EUCL 


3 : If o pr. ; 
EL 6 rallelogy ram hav? 
LK : — S CB pure ples are alſ 
4 | having th weters as 0 
| angles h an 2 4 1 

| j F given, anl wen, it 
Ba F\ H. hath alf wth fall 


W 1 jernal ang 
10 a fide; in like manner the othes fide ſball ue WW 0 8 
4 given reaſon to the other ſide. # 7 goſite ang! 
Conſtr, Let the reaſon of BD to FH be al “ alſo & 
given: I ſay that the reaſon of AB to EF i From 1 
given, For if CB be equiangled to HE, it i being 
manifeſt by the precedent Propoſition; but if of the . 
it be not equiangled thereto, let the right Een 
line DB be conſtiruted, and in the given point equal #0 
B therein, let the angle DBK be made equa WW” 1 1 
to the angle EFH, and finiſh the parallelo- 0 0 : 
gram DK. a BDC, 7 
Demonſtr. Foraſmuch as each of the angles The pon 
BKL and BAK is given, f the other angle 1648 


angles 


dot h de 


ven veaſon 


is given by kind ; and therefore the reaſon of 
AB to BK is given, But the reaſon of CB to 


equa} 
to DK ; therefore the reaſon of DK to El 
is given; and ſeeing that DK is equiangled to 
EH, and the reaſon of the ſaid DK to EH is 


of BK to FE is given. But the reaſon of the 


ſaid BK to BA is alſo given: Therefore d the 
realon of AB to FE is given. 


Scholium; 
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Scholium. 


+ EUCLIDE ſuppeſeth there that a parallelo- 


001. 3 | 
? am having one angie given, all the other an- 


are alſo given, and as well the antient Inter- 
„ers as others, do give the reaſons why, the an- 
F being given, f other angle E ſhall be alſo 
ien, it being the remainder of two right angles, 
E fo! #h2t on the parallel lines EG and FH there 


goth fall the line EF, which makes e the two in- 


fte angles Gand H are equal, and therefore they 


% Ne alſo given. EE | 
1 From whence it follows that the angles BDC and 
being given by ſuppoſition, all the other angles 
ir F the two paralielograms CB and EH, ave alſo 
siven Therefore the angle DBK having been made 
r Mi cqual to the angle E, the angle K ſhall be equal 
1 {W'o the angle E, and given as that is: But the 


angle BAL which is oppoſite to the given angle 
BDC, is = 6 given; and therefore BAK which is 
5 the remainder of two right. angles, ſball be alſo Li- 
„een; in ſuch ſort as in the triangle ABN, the two 
angle, BAK and BMA are given, as EUCLIDE 
uh declare in this place. 0 

) 

| 

| 

) 

| 


PROP. LXX. 


If of two parallelograms AB and EH, the ſides 
about the equal angles, or about the unequal an- 
gles (yet nevertheleſs given angles have to one 
another a given reaſon, io wit (AC to EF, and 
CB to FH) alſo the ſame paraliclograms 4B and 
EH ſhall have to one another a given reaſon, 


Conſtr. For let AB be prolonged to EH, and 
on the right line CB let the parallelogram CM 
be applied equal to the parallelogram HH, » 

T ue 


jernal angles (of the ſame part) F and G, equal e 29. 1. 
jo two right angles. But to _ angles | the op- f 34. 1. 
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ſuch ſort as AC may be dire to CN; th 
is to ſay, that AC and CN make one h fore (t 


a ſch, 68. line; and by conſequence DB ſhall be a dirs. WW CL, £ 


prop. 


b 14. 6. 


Cc 8, prop. 
d 1.6, 


Demonſtr. Foraſmuch then as CM. is equi 
angled and equal to EH, the ſides about the 
equal angles ſhall be reciprocally þ proportic. 
nal; Wherefore as BC is to HF, fo is FE 

hut 

the reaſon 

15 L of BC to 

Hf is g. 
ven: 

Therefor 

the reaſon 

of FE to 

NC is . 

| ſo given, 

But the reaſon of AC to the ſame EF is g. 

ven: Therefore c the reaſon of AC to NC i 

alſo given. Wherefore the reaſon of AB u 

CM as given; (for it is the ſame d as of AC 

to CN.) But CM is equal to EH : Therefon 

the reaſon of AB to EH is given. 

Conſtr. Now * AB not to be equiu- 
gled to EH, and on the right line CB, ul 
in the given point C therein: Let there be 
conſtituted the angle BCK, equal to the gi- 
8 angle F, and fo ſiniſn the parallelogtam 
Demonſtr. Foraſmuch as the angle ACB i 
given, and the angle BCK alſo given, the n. 
maining angle ACK is given: Therefore tht gle 


© 40. Prop. triangle ACK e is given by kind; and ther 


fore the reaſon of AC to CK is given: But the 
realon of AC to EF is alſo given: Therefon 


the realon of CK to EF is given. But the 


reaſon of BC to HF is alſo given, and 
the angle BCK is equal to the angle F; ther. 


fore | 


7 5 K N de- 


— 
Tt 
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fore (by the firſt part of this Propoſition) the 
reaſon of CL to EH is given. But to the ſaid 
CL, AB is equal: Therefore the realon of 
AB to EH is given. | 


PROP. LXXI. 


If of two 
D Meu 6 ABC 


f and DEF, the 
_—.. ide 2 _ 
F equal angles 
. F CE * f F | 4 and 5 or 
= 1 5 elſe about the 
| | Se 
| (yet neverthe- 
leſs given angles) have to one another a given rea- 
ſon (to wit AB to DE and AC to. DF) the ſame 
triangles fpall have alſo to one another a given 

reaſon ABC to DEF. OA 
onſtr. Let the parallelogram AG and DH 

be finiſhed. | f 

Demonſtr. Seeing that the two parallelograms 
AG and DH, have the ſides about the equal 


angles A and D, or elſe about the unequal 
angles (nevertheleſs given) have a given rea- 


ſon to one another, the reaſon a_ of the paral- x 70. prop. 


lelogram AG to the parallelogram DH is gi- 
ven. Bur the triangle ABC is the half of 


the parallelogram AG þ and the triangle DEF b 34. prop. 


the half of the 83 DH. Therefore 
the reaſon of the triangle ABC to the trian- 
gle DEF is given. 


1 0. 


A 
ty 
150 

vl 

5 
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PROP. LXXIL 


* 

| . 

4 
ef two triangles ABC and DEP, the bits Wl ples C 
BC and FF, are in a given reaſon, BC to . never 
and that from the angles 4 and D, there he as thi 
drawn to thoſe, baſes the right lines AG and DH, ſecon 
making the equal angles AGC and DHF, or elſe ſome 
wnequal (yet nevertheleſs given) which ſhall have AC. 
to one another given reaſons AG 0 DH, thoſe reaſ 
triangles ABC and DEF ſhall have alſo a given WE anot 
reaſon to one another, to wit, ABC to DEF. Wa 
Conſtr. For let the parallelogram KC and lelo 
LF be finiſhed. e, Il vin 


Demonſtr. Foraſmuch as the angles AGC and 


ral 

DH F are equal, or unequal (yet given) and ] 

2 29. 1. that the angle AGC a is equal to the angle eq; 
KBC. But the angle DHF equal to the an- th 

gle LEF, the" angles at the points B and E to 

are equal, or elſe unequal (yer given) aud for th 

that the 1eaſon of AG ro DH is given, and Bi 

AG is equal to KB. But DH is equal to LE, is 

allo the reaſon of KB to LE is given. But ſÞ Ce 

the reaſon of BC to EF is alſo given, and t 


the angles at the points B and E are equal, or 

b) Crop. elſe unequal (yet given:) Therefore b the rea- WM , £ 

fon of rhe parallelogram KC to the parallelo- ! 

gram LF is given; and therefore the realon of 1 1 

the triangle ABC to the triangle DEF is gi- 

41. 1. ven, ſeeing thoſe triangles c are the one half | 
of the parallelograms. 

| PROP. 


5 
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PROP. LXXIII. 


two pan 
rallelo- 
grams A- 
| ES. B and 
C 5 EG, the 
| . 
N | —IMF C bout the 
5 | egqualan- 
ples C and F, or elſe about the unequal angles (but 
nevertheieſs given)are in ſuch ſort to one another, that 
as the fide CB of the firſt, is to the fide FG of the 
ſecond ;, / the other fide EF of the ſecond, is to 
ſome other right line CN. But that the other fide 
AC hath alſo to the ſanie right line CN a given 
reaſon, thoſe parallelograms will have alſo to one 
another a given reaſon AB to EG. | 
Conſtr. Por in the firſt place, let the paral- 
lelogram AB be equiangled to EG, and ha- 
ving placed CN directly to AC: Let the pa- 
rallelogram CM be finiſhed. | 
Demonſtr. Foraſmuch then as CB or NM its 
equal, is to FG, ſo is EF to CN, and that 
the angles N and F are equal (for N is equal 
to the angle ACB, which is put equal to F) 


the parallelograms CM and EG a are equal : a 14. 6: 


If of 


471 


Bur as AC to CN, ſo 6 the parallelogram AB b 1. 6: 


is to the parallelogiam CM or EG: Therefore 
ſeeing that the reaſon of AC to CN is given, 
the reaſon of AB to EG is allo given. 

Conſtr. 2. Now ſuppoſe the parallelogram 


, AB nvt to be equiangled to the parallelogram 


EG, and let there be conſtituted atithe given 
point C in the line CB, the angle BCK, equal 
to the angle EFG, and lo finiſh the parallelo- 
grant CL; 


Ff 2 Denionſtr; 


- TY 4p IP — — 9" 


4 
; 
| 
' 
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c ſch.65, 
prop. 
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Demonſtr. 2. Seeing that each of the angles 
ACB and KCB is given, the remainin angle 
ACK is alſo given. But c the angle CAK is 
iven, as alſo the remaining angle AKC. 


d 40. prop. Therefore d the triangle ACK is given by 


e 8. prop. 


kind; and therefore the reaſon of AC to Cl 
is given. But the reaſon of the ſame AC to 
CN is alſo given: Therefore e the reaſon cf 

to CN is given. And ſeeing that as CB 
is to FG; ſo is EF to the right line CN, to 
which the other fide KC hath a given rea- 
ſon, and that the angle BCK is equal to the 
angle F, the reaſon of the parallelogram CL 


to the parallelogram EG is given (by the firkt 


part of this Propoſition) but the parallelogram 

L is equal to the parallelogram AB: There. 
ore the reaſon of the parallelogram AB to 
the parallelogram EG is given. 


ö PR OP. N 3 
imo parallelograms (as in the former figure 
AB and EG, in equal angies C and . or elſe in 
unequal angles (yet nevertheleſs given angles, 
have a given reaſon to one another, as one ſide C 


of the fnſt ſhall be to one ſide FG of the ſecond, 


ſo the other fide EF of the ſecond, ſhall be to that 


to the which the other ſide AC of the firſt hath a 

given reaſon. _ | | 
Conſtr. For either AB is equiangled or not; 

ſuppole it in the firſt place to be equiangled, 


and to the right line BC let there be 


a ſch. 68. 
prop. 


applied the parallelogram CM, equal to the 
parallelogram EG, and ſo poſited, as that 
AC and CN may be direct: Therefore a DB 


and BM ſhall be alſo direct (that is as one 


right line.) 

Demonſtr. Seeing that the reaſon of AB to 

EG is given, and that CM is equal to EG, 

the realon of AB to CM is alſo given ; and 

therefore the reaſon gf AC to CN is given 
(leeing 


EUCLIDE's DATA FOR 
es (ſeeing B is to CM, bas AC is to N;) and b 1. 6. 
or that CM is equal and equiangled ta EG, 
the ſides about the equal angles of the para 
lelograms CM and EG, c are reciprocally pra- c 14. 6. 
by portional; and therefore as CB is to FG 
is EF to CN. But the reaſon of AC to CN 
is given : Therefore as CB is to FG, fo is 
Et to that to which AC hath a given reaſon. 
Conſtr. 2. Now ſuppoſe AB not to be equi- 
angled to EG, and in the given point C of 
the line CB, let. there be conſtitured the an- 
gle BCK equal to the angle EFG, and finiſh 
the parallelogram Cl. | 
Demonſtr. 2. Seeing then that the reaſon of 
AB to EG is given, and d that AB is equald 36. t. 
to CL, alſo the reafon of CL to EG is given, 
and the angle BCK is equal to the angle F, 
and therefore CL e is equiangled to EG: e ſch. 69. 
Therefore (by the firſt part of this Propoſi . prop. 
tion) as CB is to FG, ſo is EF to that to 
the which CK hath a given reaſon, But the 
reaſon of AC to CK is given; (as appears 
by what hath been demonſtrated in the latter 
part of the precedent Propoſition.) Therefare 
as CB is to FG, fo is EF to that to which 
AC hath a given reafon. | 


E RO N. LXXV. 


\ If two tri- 
angles ABC 
and DEF, in 

| 7 angles 

and D, or 
elſe unequal 
(yet neverthe- 
leſs given) 
have to one 
another a given reaſon, as the fide AB of the firſt, 

Hall be to the ſide 21 of the ſecond, ſo the 

| EI 


othey 


— 


> 
NC # 
H 
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bot ber fide DF of the ſecond, ſhall be to that 
right line to the which the other ſide AC of ile 
270 ar a * reaſon. BY | þ 
Conſtr. For let the parallelograms A 
DH be finiſhed, 5 r 0 
Demonſtr. Foraſmuch as the reaſon of the ti. 
ngle ABC to the triangle DEF is given, al. 
o the reaſon of the parallelogram AG to the 
paiallelogram DH is given. : 
Seeing therefore that the two parallelograms 
AG and DH in equal angles, or unequal an. 
gles (nevertheleſs given) have to one another 
2 74 Prop. a given reaſon ; as a AB is to DE, ſo is DF 
to that to which AC hath a given reaſon, 


PROP. LXXVI. 


If from the top A of 1 
45 ABC, given by 100 
there be drawn to the baſe 
BC, a perpendicular line AD, 

that line AD ſhall have to 
the baſe BC a given reaſon, 

Demonſlr. For leeingthat 

| the triangle ABC is given 
| by kind, the reaſon of AB 
D C to BC is given; and the 
angle Bis allo given. But 
the angle ADB is given; therefore the other 
& 40. prop. angle BAD is given. Wherefore a the trian 
gle ABD is given by kind ; and therefore the 
reaſon of AB to AD is given. But the rea- 
b d. Trop. fon of AB to BC is given: Therefore þ the rea 
| ſon of AD to BC is given. 72) 


Ros, 


| the other figure. 
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PROP. LXXVII: 


If two figures ABC and DEF, given by kind, 
have to another a given reaſon, the reaſon alſo 
Hall be given of which you pleaſe of the ſides of one 
of the figures, to which you pleaſe of the ſides of 
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Conſtr. For 
on the Tight. 
A; lines BC and 


EF, let there 
be deſcribed 
the ſquares BG 
and EH. 
Demonſtr. For- 
aſmuch as on 
one and the 
ſame right line 
BC, are deſcri- 
bed two figures 
ABC and BG, | 
given by kind, a the reaſon of the ſaid ABC 4 49: Pep. 
to BG is given : In like manner, the reaſon of 
DEF to EH is given; and ſeeing that the rea- 
ſon of ABC to DEF is given, and alſo that 
of the ſame figure ABC to BG ; and again the 8 
reaſon of DEF to EH : 5 the realon of BG b 8. prop] 
to EH is given; and therefore the realun of 


BC to EF js allo given. 


2 ſch. 68. 


prop. 


+ 


b 49. fro.) the reaſon of ABC to BH is 


Cc 8. prop. 


a 414. 6. 


reaſon of DI to CH is given; but the * 


EUC LIDE, DATA. 
PROP. LxxVIn. 
4 F Tag. 

Den Foun 
ps 5 
5E given 


reaſon 10 


angled . 


one fide 

30 My 

| eien red- 

_ ſon to one 
K. 


fide DE, 
1 the rectan- 
ed figure DF is given by kind. 
: 60% For on The right line BC let the 
Iquare BH be deſcribed, and to the right line 
DE, let the pajallelagram DK. be applied equal 
to BH, in ſuch manner, as that GD and DI 
may be placed directly, a and by conſequence 
FE and EK alſo directly. - 
Demonſir. Therefore ſeeing that on one and 
the lame right line BC are deſcribed the two 
rectiline figures ABC and BH, given by kind, 
iven, But 
the reaſon of the ſaid ABC to DF is atfo 
given: Therefore c the reaſon of BH to DF 
is given. But BH is equal to DK: Therefore 
the reaſon of DK to DF is allo given. And 
leeing that BH is equal and equiangled to 
DK, both the one and the other being re&- 
angles, à the ſides of thoſe figures are recipro- 
cally proportional 3 and as BC is to DE, fo 
is DI to CH. But by ſuppoſition, the reafon 
of BU to DE is given; therefore alſo the 


| 'H . 
8 


perpendicu 
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et DI to DG is alſo given: (for DI is to 
75 e as DK to DF J Therethre the rea- e 1. 6. 


fon of DG to CH is given. But CH is equal f 8. prop, 


to BC, ſeeing that is a ſquare 3 therefore 


the reaſon of BC to DG is given. But the 
treaſon of the fame BC to DE 1s alfo given ; 


therefore the reaſon of DE to DG is given, 


and the angle at D is à right angle: There- 
fore g DF is given by Kind. DE, g ſch. sr. 


PROP. LXXIX. OD: 
If two triangles ABC and EFG, have an an- 


ole B equal to an angle F. But from the equat 
75 les B and F there be drawn 4 : 


erpendiculars BD 
and FH, to the bafes AC and EG; and that as 
the baſe AC of the firſt triangle ABC, i to the 

lar BD, fo alſo the baſe EG of the other 
triangle EFG, w to the perpendicular FH, thofe 


| iriangles ABC and EG are equiangled. 


Conſtr. For about the trian le EFG let there 


be delcribed the eircle FFLOQ, then on the right 
line EG, and in the point E given therein, 
let there be made the angle GEL, equal to 
the angle C, and let FL and LG be drawn, 
and the perpendicular LM. : 


Demonfr, 
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2 21. 3. 


b 7. 5. 

c 28. I. 
d 33. i, 
e 29. 1. 


E41. 3. 


g 4.6 
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Demonſtr, Seeing then that the angle 

is equal to the angle C, and the — le > 
is equal to the angle EFG, a they being i, 
one and the ſame ſegment of the circle ; th, 
third angle EGL is equal to the third gt 
A. Wherefore the triangle ABC is aliket, 
the triangle ELG, and the perpendicular BU 
and LM are drawn: Therefore f as AC ; 
to BD, ſo is EG to LM; but by ſuppoſition 
as AC is to BD; ſo is EG to FH : Therefon 


+ LM is equal to FH. But the ſaid LAM 


is c parallel to FH: Therefore 4 FL is alſo pu- 
rallel to EG; and therefore the angle FF 
e is equal to the angle LEG. But the 21. 
gle C is alſo equal to the ſaid angle LEG, and 
the angle FLE to the angle FGE f: Therefore 
allo the angle C is equal to the angle FGE, 
But by ſuppoſition the angle ABC is equi 
to the angle EFG: Therefore the third au. 
gle BAC is equal to the third angle FEG 
Wherefore the triangle ABC is equiangled 10 
the triangle EFG. 5 


6 Scholium. 


+ Now that as AC is to BD, ſo EG 0 LI, 
it 1s by ſome thus demonſtrated. Foraſmuch as tle 
angle C u equal to the angle GEL, and the angl 
BDC to the angle LME, each heing a righ an. 
gle, the other angle CBD. is equal to the other 
angle ELM Therefore g as EM is to ML, ſou 
CD to DB, Again, ſeeing the angle ABC u equal 
to the angle ELG, and the angie CBD to the 
angle ELM, the remaining angle ABD equal 
to the remaining angle MLG ; but the angie 


ADB u alſo equal to the angle LMG; and there 


fore the third angle A is equal to the third angie 
LGM : Therefore h as AD is to DB, ſo is GM 
to ML. But it hath been demonſtrated * 


CD is 6 
AC 1s 10 


If a 1 
+hat the 
AC, con 
jeaſon 
triangle 

Con 
there 


| BE. 


Dem 


| given, 


ABE 
reaſon 
reaſon 
rectan 


EUCLIDE's DATA. 


GD is 10 DB, ſo is EM to ML : Therefore-i asi x 


{C is to BD, ſo is EG to LM. 
PROP, LXXX. 


If a triangle ABC bath one angle A given, and 
that the reFangle contained under the ſides AB and 
AC, compriſing the given angle A, hath a given 
jeaſon to the ſquare of the other ſide BC, the 
triangle ABC 15s given by kind. 
cConſtr. For from the points A and B, let 
there be drawn the perpendiculars AD and 


| BE. 


Demonſtr. Foraſmuch as the angle BAE is 


| given, and alſo the angle AEB, the triangle 


459. 
4. 5. 


ABE is given by a kind; and therefore the à 40. prop. 


Treaſon of AB to BE is given: Therefore the 


reaſon of the rectangle of AB and AC to the 


| rectangle of BE and AC 1s allo given (for 


it is the ſame reaſonÞ I. 6. 


b as of AB to BE.) But 
the rectangle of AC and 
BE is equal to the rect- 
angle of BC and AD; 
for that each of thoſe rect- 
angles 1s c double to the 
triangle ABC. Therefore 
£1 — the reaſon of the rectangle 
DB © cofABand AC to the rec- 


angle of BC and AD is 
alſo given. But the reaſon of the rectangle of 


| AB and AC to the ſquare of BC is given: 
' Therefore 4 alſo the reaſon of the rectangle of d 8. prop. 


BC and AD to the ſquare of BC is given; 


9 


and therefore the reaſon of the right line EC 


C 4m. 


I, 


to the right line AD is given, (For that e thee 1. 6. 


rectangle is to the ſquaie as AD to BC.) Now 
let the right line FG given by poſition and 
magnitude, be expoled ; end thereon let there 
be delcribed the ſegment of a circle FIG; 
ge 5 capable 


46⁰ EUCLIDE's DATA. 

| capable of an angle equal to the ang! 
And ſeeing the laid angle A is given, Ale 8 
angle in the ſegment FLG ſhall be given 


f8. def. and therefore f the ſame ſegment is given b Contr 


- * U 

oſition. From the point G let there be ereq. a 
55 at right angles ba the line FG, the re is . 
g 4. def. ü . ; , which 9 is gi- gy 
| ven by poſition: In be 85 1 
it be lo made, that 25 5 1 
BC is to AD, fo FG I hat fp: 
may be to GH; and eompod 


leeing that the reaſon | 
of BU to A“ is given, 180. 
alſo that of FG to eu] 


. g | 

GH is given, But 3 

. Fa is given: There. tectang 
h 2. prop. | fore þ GH is given by 


magnitude. But it is alfo given by poſition, 
| and the point G 1s Oe Therefore the point 
1 27. Prop. H is i alſo given. Now by the point H let 
there be drawn HI, parallel to FG, and that 
K 28.prop.line HI ſhall be given by k poſition. But the 
legment of the circle FIG is alſo given by 
125. Prop. poſition. Therefore ] the poing J is given. 
Let the right lines IF and IG be diawn, and 
the perpendicular IK: Therefore IK is given 
by poſition, But the point I is given, as alſo 
m 26.prop.each of the points F and G: Therefore n to the 
each of the lines FQ, FI, and IG is given s ther 
n 39. prop. by poſition and magnitude: Wherefore n the BC is 
triangle FIG is given by kind; and ſeeing W the re 
that as BC is to AE, ſo is FG to GH, and BC tc 
o 34-fprop.o that to GH, IK is equal, as BC is to AE, fore t 
lo is FG to IK, and the angle A is equal to 

p 79. Prop. the angle FIG: Therefore p the triangle ABC 
| is equiangled to the triangle FIG, Bur FIG BC 1 
is given by kind: Therefore allo the triangle W poun 
ABC is given by kind, of ri 


OTHER- 


EUCLIDE's DATA. 
OTHERWISE. 


Conſtr. Let the triangle ABC, whoſe angle A 
is given, and the reaſon of the rectangle con- 
zained under AB and AC, to the ſquare of BC 
de given: I ſay that the triangle ABC is gi- 
ven by kind. . 
Demonſtr. For ſeeing the angle A is given, 
that ſpace of which the ſquare of the line 
compounded of BAC is greater than the ſquare . 
of BC, q hath a given reaſon to the triangle q 67. prop. 
ABC. Now let that ſpace be D: Therefore 
the reaſon of D to the triangle ABC is given. 
But the reaſon of the triangle ABC to the 
tectangle of AB and AC is given; 9 66. prop. 
FTF 
is given: 
Therefore «the s 8. Pp. 
reaſon of the 
4 fpaceD tothe 
rectangle of 
A and AC is 
given. But the 
1 feaſon of the 
rectangle of 
| JC  - 2” Js 
| to the ſquare of BC is alfo given: Therefore 
« the reafon of the ſpace D to the ſquare of 
BC is given, Whetefore by compounding, Zz 
| the reaſon of the Tpace D, with the ſquare of * 6. prop. 
BC to the ſaid ſquare of BC is given: There- Ste 
tore the reaſon of the ſquare of the line com- 
pounded of BAC, to the ſquare of BC is gi- 
ven; (for that the fpace D with the ſquare of 
BC is equal to the ſquare of the line com- 
pounded of BAC ;) and therefore u the reaſon u ſch. 57. 
of the ſaid line compounded of BAC to BC prop. 
is given. But the angle A is alſo given: 


462 
X 46. prop. 


a 70. prop. 
0 1%, 6. 


e ſch. 52. 
prop. 


d 50. prop. of the ſquare of B d to the ſquare of E is gi- 1 T7 


e 68. prop. 


EUCLIDE's DATA. 
Therefore x the triangle ABC is given by 
kind. FR | 


"2 KO'P. en 


1 F of three right ling 
3 — A, B, and C, proponi. 
RB”. +E. ‚¶ nat # three othe pro 
WY — Fortional right lines D, 


C ay Lon F E, and F, the cyeme; 
— ] ee A and D, C and 2 are 


* in a given veaſon ( 
wit, as A to D, and C to F,) alſo the meant! 
and E. ſhall, be in a given veaſon, and if one ex. 
treme hath a given reaſon to an extreme, and tl; 
mean to the mean, the other will have alſo 4 g. 
ven reaſon o the other. 

Demonſtr. Foraſmuch as the reaſon of A tg 
D, and of C to F is given, the rectangle of A on 
and Da ſhall have à given realon to the red. T ven rea 
angle of C and F. But the rectangle of A and B bath 
D WE old to the ſquare of B; and the redan. | D hat 
gle of C and F to the ſquare of E. Therefore | 
the reaſon of the {ſquare of B to the ſquare of 
E is given; and therefore c the reaſon of t 
line Bro the line E is alſo given. „ 
Again, Let the reaſon of A to D, and B90 : 
E, be given: I ſay that the reaſon of C to! 14 
is allo given, For ſeeing that the reaſon of A 77 
to D, and of B to E is given, alſo rhe reaſon 9 7 


ven. But the ſquare of B is equal to the red- MW | .. - 
angle of A and C, and the ſquare of E to tht WW 7 
rectangle of D and F: Therefore the reaſon of W 

the rectangle of A aid C to the rectangle of) WW © 
and F is given. But the reaſon of a fide A : 
to a fide D is given: Therefore e the feaſon ol 4 Ne 
the other {ide C to the other fide F is alle OE 


i n. | | 
BIITY PRO? dus 


* — . 


D hath a given reaſon, 


EUCLIDE's DATA. 
PROP, LXXXIL 


| 3 If there be four right lines A. B, C, 
B —— and D, proportional, as the firſt 4, 


C ———— Mall be to that line to which the ſe- 


E) ——— cond ; hatha given reaſon, ſo the 


E ———-- third C, Hall be to that to which 
the fourth D hath a given yeaſon. 
Conſtr. Let E be the line to 
which B hath a given reaſon, and let it be fo 
25 thar B may be toE, as Dis to F. 
Demonſtr. Now the reaſon of B to E is given, 
therefore alſo the reaſon of D to F is given. 


And ſeeing that as A is to B, ſo is C to D. 


And again, as B is to E, ſo is D to F, by rea- 
ſon of equality as A is to E, ſo is C to F. 
But E is that line to which B hath a given 


reaſon, and F that to which D alſo hath a gi- 


ven reaſon: Therefore as A is to that to which 
B hath a given reaſon, ſo C is to that to which 


© 4 
31 


PROP. , LXXXII. 


„ : .F four right lines A, B, C, 
—— — and D, are in ſuch ſort to one 
3 another, that of any three of them 
— — 4, 3, and C, and ea fourth E, 
taken proportional; to which that 
— ———— line P, which remains of the four 
Dies, hath a given reaſon, the 
— — four lines d, B, C, and E, are 
FE proportional; at the fowth D is 
— zo the third C, ſo the ſecond B 


ſhall be to that to which the firſt 
A hath a given reaſon. 
| Demonſtr. Foralmuch as A is to B as C is to 


E, the rectangle contained under A and E a is à 16. 6. 


equal to the rectangle contained under B and 
| MY C; 


464 EUCLIDE's D474. 
C; and ſeeing that the reaſon of D to Ei 
given, alſo ſhall be given the reaſon of the 

| rectangle of A and D to the rectangle of A and 
b 1. 6. E (for h it is the ſame reaſon as of D to E) 
But the rectangle of A and E is equal to th; 
retangle of B and C: Therefore the reaſon gf 

be rectangle of A and D to the rectangle of 

c 74-prop. and C is given. Whetefore c as D is to C, fo 


is B to that to which A hath a given reaſon, 


P RO f. LXAXTY. | 
© If two riohtling if 
| 1 comprebenig 

a given ſpace AF in 4 
- given angle BAE, au 

that the one AB kt 
greater than he other 
AE hy a given line Ch, 
EG — alſo each of the thn 

„e I B and AE is given, 
Demonſtr. For ſeeing that AB is greater that 
AE by the giyen line CB, the remaindet AC B 
equal to AE: Finiſh the parallelogram AD. 
Therefore ſeeing that AE is equal to AC, the 
reaſon of AE to AC is given, and the angle 
a ſch. 61. A is allo given: Therefore a AD is given by 
prop. kind. Wherefore the given Ipace AF is 107 
to the given right line CB, exceeding it by the 
given figure A gin by kind ; and therefore 
b 59.prop.b the breadth of the exceſs is given. There 
fore AC is given. But CB is allo given: There- 
fore the. whole AB is given. Ba AE is allo 
given : Therefore each of the right lines AB 
and AE is given. CRT 


= Þ 


PROP, 


EUCLIDE' DATA. 
PROP. LXXXV. 
wv Tf rwo right lines AC and 


3 Cb, do comprehend a given 
| 4 | Hace AD in a given angle 


ACD, the line compounded 


| „ Of thoſe lines _ -_ 75 
3 17 given, alſo each of thoſe 
Ac E. lines AC and CD is given. 


Conſtr. For let AC be 
prolonged to the point B, and let CB be put 
equal to CI), then by the point B let BF be 
drawn parallel to CD, and ſo finiſh the paral- 
lelogram CF. 

Demonſtr. Seeing then that CB is equal to 
CD, and the angle DCB is given; for that 
angle that follows is the given angle; and 
therefore a the parallelogram DB is given by a [ch. 61. 
kind ; and again, ſeeing that the 12 com- prop. | 
pounded of ACD is given, and CB is equal to 
CD, allo AB is given. And thus to the right 
line AB there 1s applied the given ſpace AD, 
deficient by the figure DB given by kind; and 
therefore þ the breadths of the defects are al- b 58. prop. 
ſo given: Therefore the right lines DC and CB 
are given. But the compounded line ACD is c 4. prop. 
allo given: Therefore c each of the lines AC 
and CD is given, | 
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PROP. LXXXVI. 


Tf two right lines 4B 

A and BC, ts comproben 1 
given ſpace 40, in a given 
angle ABC, the ſquare of 
the one BC, wu greater 
than the ſquare of the 
other AB, by a given 
ſpace (yet in a given ea. 
| 77 on) alſo each of thoſe 

lines AB and BC Hall he given. 

Demonſtr. For ſeeing that the ſquare of BC 
is greater than the ſquare of AB by a given 
ſpace (yet in a certain reaſon.) Let the given 
{pace be taken away, that is to ſay, the re&- 
angle contained under CB and BE : Therefore 

a It. def. a the reaſon of the remainder, b which is the 
b 2. 2. rectangle contained under BC and CE to the 
{quare of AB is given. And foraſmuch as the 
rectangle 1 AB and BC is given, and 

c I. prop. alſo that of CB and BE, their c reaſon is ” 
But as the rectangle under AB and BC is to 

d 1. 6. the reftangle under CB and EB, d ſo AB is to 
BE; and therefore the reaſon of AB to BE 

e 30. prop. is given: Wherefore e the reaſon of the ſquare 
of AB to the ſquare of BE is alſo given, But 

the reaſon of the ſquare of AB to the rectan- 

f 8. prop. gle under BC and CE is given: Therefore f 
allo the reaſon of the rectangle under BC and 

CE to the ſquare of BE is given. Wherefore 

the realon of four times the rectangle under 

BC and CE to the ſquare of BE 1s given; 

g 8. prop. and by compounding, g the reaſon of four 
times the rectangle under BC and CE, with 

the ſquare of BE to the ſquare of BE is given. 

But four times the rectangle of BC and CE, 

h 8.2. with the ſquare of BE, his the ſquare of the 
compound line BCE : Therefore the reaſon " 
the 


{quare of the compound line BCE to the ſquare 

of BE is given: Wperefore i the fealon of the i 54. prop. 
line compounded of BC and Ct to BE is gi- 

yen, and by compounding, & the reaſon ot the k 6. prop. 
compound of the lines BC, CE, and BE, that 

is to fay, the double of BC to BE is given; 

and therefore the reaſon of the only Iine BC | 
to BE is alſo given. But as BC is to BE, /fo1 1. 6. 
the re&angle under BC and BE is to the ſquare 

of BE: lherefoie the reaſon of the rectangle 

under BC and BE to the ſquare of BE is gi- 

ven. But the rectangle of BC and BE is gi- 

ven: Therefore m the ſquare of BE is alſo gi- m 2. prop. 
ven, and conſequently the line BE is given. 
Wherefore BC is allo given, ſeeing that the 

reaſon of BE to BC is given. Bur the ſpace 

AC is given, and alſo the angle B : Therefore 

n AB is given. Wherefore each of the lines n 57. prop. 
AB and BC is given. 


Scholium. 


+ Inſtead 1ying in this place ſwhat is un- 
der, &c.] 72 1154 this Word Rectangle, it 
being manifeſt by what follows that ſuch was the 
intention of EUCLIDE, teing he makes *s in the 
ſaid Demonſtration of the ſecond and eighth Pro- 
Poſition of the twelfth Element; and alſo that 
the. ſpace or Parallelogram given being not reftan- 
gled, it may be reduced thereto, making on BC, 
and in the given point B, a right angle CBA, ſo 
as that there will be two Parallelograms conſtitu- 
ted on one and the ſame baſe BC, and detwren the 
ſame parallels, as in the 69th Propofition by meahs 
whereof this Conicluſion is drawn, . 

Note, This ſerves alſo for the next Prop. 
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PROP. LEXXVIL 


Tf two right lines 4B 
and BC, do comprehend 
a given ſpace AC, in 4 
5 given angle B, the ſquae 
C ES : 'B of the one BC, is greater 
E than the ſquare of the 
other AB, hya given ſpace, 
alſo each of thoſe lines 4B and BC hall be 

iven. 

15 Demonftr. For ſeeing that the ſquare of BC 


is greater than the ſquare of AB by a given 


ſpace : Let the given ſpace be taken away, and 
ler the rectangle be contained under BU and 
BE : Therefore the remainder, a which is the 
rectangle of BC and CE, is equal to the ſquare 
of AB. And ſeeing that the rectangle of BC 
and BE is given, and alſo the ſpace or rectan- 

le AC; the reaſon of the ſaid rectangle of 

C and BE to AC is given. But as b the rect- 
angle of BC and BE is to the rectangle of 
AB and EC, ſo is BE to AB: Therefore the 
reaſon of BE to AB is given, and theretore 


c 50. prop, the reaſon of the ſquare of the ſaid DE to 


the ſquare of AB is allo given. But to that 
ſquare of AB the rectangle of BC and CE is 
equal: Therefore the reaſon of the ſaid rectan- 
gle of BC and CE to the ſquare of BE is gi- 
ven; and therefore the reaſon of the quadruple 
of the ſaid rectangle of BC and CE to the 
ſquare of BE is alfo given; and by compound- 


d 6. prop. Ws d the reaſon of four times the rectangle 


e 8. 2. 


BC and CE, with the ſquare of BE, to the 
laid ſquare of BE is given. But four times 
the rectangle of BC and CE, with the ſauate 
of BE, e is the ſquare of the compound line 
BCE; Therefore the reaſon of the ſquare of 


that compound line BCE to the ſquare of BE 
5 is 


is al 
comp. 
fore 
comp 
twice 
rea{0! 
Bur 1 
giver 
1veſ 
E is 
ſo th 
and | 
retta 
the 
bein 
was 
ive 
But 
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is alſo given ; and therefore the reaſon f of the 
compound line BCE to BE is given. Where- 
fore by compuunding, g the realon of the ſaid 
compound line BCE aid EB, that is to ſay, 
twice BC to BE is alſo given; therefore the 


469 
f 54. prop. 
g 6. prop. 


reaſon of the only line BC to BE is given. 


But the realon of the ſame BE to AB is alſo 
given: Therefore ) the reaſon of AB to BC is 

iven, And ſeeing that the realon of BC to 

E is given, and that as the ſaid BC is to BE, 
ſo the {quare of BCi to the rectangle of BC 
and BE, the reaſon of the [quatre of BC to the 
rectangle of BC and BE is alſo given. But 
the ſaid rectangle of BC and BE is given, it 
being that which was taken away, and which 


h 8. prop. 


1 1. 6. 


k 2. prop. 


was given. Therefore the ſquare of BC & is 


iven, and therefore the line BC is given. 
put the reaſon of the ſame BC to BA is given, 
therefore AB is alſo given. 


PROP. LXXXVII. 
8 -- in & einn 
ABC, given by mag. 


mtude, there be 
drawn a right line 


away a ſegment 
ABC, which doth 


line AC is given by 
„ magnitude. | 

Conſtr. For let D be the center of the circle z 
and let the diameter thereof ADE be drawn, 
and let EC be joined. 

Demonſtr. Foraſmuch as the angle ACE is 
given, for a it is a right angle. But the angle 
AEC is allo given, and therefore the other 
angle CAE is given. Wherefore the triangle 
| Og 9 ACE 


comprehend a given 
angle AEC, that 


AC, which ſhall take, 


* 


a zt. 3. 


47⁰ 


b 40. prop. ACE þ is given by kind; and therefore. 
49 N e iren by Kind; and therefore the 


f EA to AC is given. But Ak is pi. 
ven by magnit e Fein that the M att 


c 2. Pop. 18 given by magnitude. Therefore c AC is 


alſo given by magnitude. 
PROP, LXXXIX. 


If in a cirele ABC, given by magnitude, there 
be drawn a right line AC, given by magnitude, that 
line 40 will take away a ſegment 7c compre 


bending a given angle. 


Contr. For having taken the point D for the 
center of the circle, ler the diameter ADE be 
drawn, as allo the right line EC. | 

 Demonſty. Foralmuch as each of the right 
liges AE and AC are given, the icaſo: of the 


a 1. prop. line AE to AC a is given; and the angle ACE 
b 43.prop.is a right angle: Therefore b the tijangle ACE 


is given by kind, and therefore the angle AEC 
is given. 2 ö 


PROP, . 


of in ahe circumference of a circle ABC given 
by poſition, and by magnitude, there be taken a 
given paint B, and that from that point B, to the 
carcumference af the circle ABC, there doth 3»; 
a tight line BAC, making a given angle 54 

the other extremity C of the bent line ball be 
giuen. | | 
Conſtr. For let the center of the circle be D, 
and let the zight lines BD and BC be drawn, 


Penonſtr. 
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Demonſtr. Foraſmuch as 
each point B and D is gi- 
ven, the right line BD, a 
is given by poſition ; and 
ſeeing that the angle BAC 
D is given, the angle BDC 
N is allo given. Wherefore 

a to the right line BD gi- 
WIL Wet. ven by polition, and in 
. the point D given there- 
| in, there is drawn the 

| right line CD; which 

makes the given angle BDC; and therefore þ 
the line DC is given by poſition. But the gir- 
cle ABC is given by poſition aud magnitude : 
herefore c the right line DC is given by po- 
tion and by magnitude. But the point D is 
given: Therefore « the point C is allo given. 


PROP. XCL. 


If from a given 
point C, there be 
drawn a vight line 
CA, which Real touch 
| @chcle AB, given by 

poſition ; that line CA 
3s given by poſition 
and by magnitude, 
5 | Conſtr. For ha rug 
| taken the point 
for the center of the circle, let the right lines 
DA and DC be drawn. | | 
Demonſtr. Foraſmuch as each point C and D 
18 given, the right line CD a is given by po- 
ſition and by magnitude. Bur the angle CAD 
b is a right angle; and therefore the ſemicurcle 
deſcribed on CD ſhall ' paſs by the point A: 
Let it then paſs by that point, and let the 
lemicirele be DAC: Foraſmuch as the ſame 

8g 4 Dae 


N 


b 18. Jo 
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\ 


a 26. profy, 


b 29. prop. 


Cc 6. def. 
d 27. prot. 


a 2C, . prop. 


Oo EUCLIDE' DAA. 
C6. def. DAC c is given by poſition, and alſo the Circle 
d 25. prop. ABE, d the point A is given. But the point 
26. prop. C is alſo given: Therefore e the right line 
AC Is given by poſition and by magnitude. 


an en, 


Ff without a ci. 
cle ABC, given by 
Poſition, there be 

taken ſome point 
| D, and from that 

e given point there 

73 J drawn a night 
i line DB, cutting 
| Fd dhe circle, the red 
| . angle compriſed un- 
der the whole line BD, and the part. DC, between 
the point D, and the circumference convex 40 
hall be given. . 2 
\  Confir, For from the point D let the right 
line DA be drawn, which ſhall touch the cir- 
| cle in the point A. . | 

9 . ref. Demonſtr.» Therefore DA A is given by poſi- 

4 tion and magnitude; and therefore the ſquate 

b g. prop. f the ſaid DA is given. But the lai 


© 36. 3- ſquaie of DA is equal c ta the rectangle of BL 
and D: Therefore the ſaid rectangle of BD 
and DC is allo given. MW ff 
<% #4 | | 9g - | A 2 — f 
| 
| „ OY 1 12 
; U 8 2 4 UW . 
Pe ALY | 4211 Cd 
e 0 Nan 26 ts 
bs 


18 giv 
fition 
is giv 
fore 

oint 
line / 
angle 
But 
to tl 
the 


is given, the right line DE is d given by 
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Conſtr. Let E 
be the center of 
the circle, - and 
the ſame 


be drawn from 
the point D the 
Tight line DA. 

emonſtr. For- 
aſmuch as each 
point D and E 


* d 26. prop. 
fition and by magnitude. But the circle ABC 
is given by poſition and by magnitude: There- 
fore each point A and Fe is given, and the 
oint D is alſo given; and therefore d each e 25. prop. 
line AD and F Dis given. Wherefore the rect- 
angle of the lines AD and DF is alſo given. 
But the ſaid rectangle of AD and DF is equal 
to the rectangle of DB and DC : Therefore 
the rectangle of DB and DC. is given. 


TRE al (- ng 


If in a circle. gi- 
ven by poſition — 
be taken a given 
point 4, and by that 
point 4 there be 
dran \ a: right line 
— to E circle, the 
rectaugle | compriſed 
under The 17 6% 
ibe ſame line BC ſha 
for the center of the circle, and 
having 


- 


FF 4 4 2 r 
ö 
be taken 


center let there 


— - 
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2 26. prop. D is given, the right line AD a is given by 


b 35. 3. 
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having drawn the right line AD prolons ; 
to rn. points E and F. | P 2 
Demonſtr. Foraſmuch as each point A and 


poſition. Bur the circle BEC is alſo given hy 
pofition : Therefore each point E and Fj; 
alſo given by poſition, and the point A is gi. 
ven. Wherefore each line þ AE and AF; 
wen: Therefore the rectangle of the ſans 
ines AE and AF is ph and is equal to 
the rectangle þ of AB and AC: Therefore the 
ſaid re&angle of AB and AC is given, 


PROP. XCIV. 


If in a circle ABC, yi. 
ven by magnitude, there h: 
drawn a right line BC, 
which doth take away 4 
ſegment which doth con- 
prehend a given angle 
ABC, and that ihe iid 
angle being in the ſe: 
ment is cut into two e 
parts, the line compounded 
ef the right lines BA and 
AC, which comprehend the given angle BAC ſþal 
have @ given reaſon to the line AD, which 
doth divide that angle into two equal parts ; and 
the rectangle contained under the 1 compotuuded 
of thaſe lines BA and AC, comprehending the'gi- 
van angle BAC, and that Hors D of ihe = 
ing line which is below the ſegment between t 
baſe BC and the circumference, ſball be given. 

Conſtr. Let BD be drawn, — — 

Demonſtr. Foraſmuch as in the circle ABC 
oven by magnitude, there is drawn the tight 
ine BC, which takes away the ſegment BAC 
comprehending the given angle BAC, 1 


1 


1 
be 
0 
4 
1 
le 
if 
a 
4 
4 
U 
h 
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line BC is given; and therefore BD is alſo a 88. prop. 

given: e the maſon of BC to BD h is bi. 2 
iven. And leeing that the given angle BAC 

35 eut in two equal parts by the right line AD, as 

c BA is to CA, ſo is BE to CE; and by com. c 3. 6. 

pounding, as BAC is to CA, ſo is BC to CE; 

and by permutation, as BAC is to BC, ſo is 

CA to CE. And teeing that the angle BAE 

is equal to the angle CAE, and the angle 

ACE d to the angle BDE, the other angied2r, 3. 

AEC is equal to the other angle ABD ; and 

therefore the 2 ACE is equiaugled 

to the triangle ABD: Therefore e as AC 15 to e 4. 6. 

CE, ſo is AD to BD. But as AC is to CE, 

ſo the line compounded of BA and AC is to 


| BC; Therefore as the compound line BAC is 


to BC, ſo is AD to BD; and by permutation, 

as the compound line BAC is to AD, fo is 

BC to BD. Bux the reaſon of BC to BD is 
iven : Therefore the reaſon of the compound 

Fine BAC to AD is allo 8 Moreover, 

I ſay that the rectangle under the compound 
line BAC and ED is given- For ſeeing that 

the triangle AEC is equiangled to the trian- 
gle BDE, (for the angle ACE d is equal to the 


angle BDE, and the angle AEC f to the angle f 15. t. 


BED) as BD is to DE, ſo is AC to CE. Hut 
as AC is to CE, ſo is alſo the compound 
line BAC to BC: Therefore as the compound 
line BAC is to BC, fo is BD to DE. Where- 
fore the rectangle of the compound line BAC 
and DE g is equal to the 8 of BC and g 16. 6. 
BD. Bur the rectangle of BC and BD is | 
given, (for that thoſe lines BC and BD are 

yen ;) Therefore the zectangle under the com- 
pound line BA and ED is alſo given. 


OTHER-| 


Cz., ſo is AD to BD. Bur the right line CE is 
A and AB: 


EUCII DE, DAA. 
OTHERWISE 
Conſtr. Let Ci 


be prolonged to 
the point E, and 
let AE be put 
equal to BA, 


BD be joined. 
Demonſt r. For. 
aſmuch as the 
angle BAC i; 
double to each 
of the angles 
CAD and AEB 
for the angle 
AC is cut in- 
to two equal 
parts by the line 
. 8 -AD, and equal þ 
to the two angles ABE and AEB, which are 
equal) the angle ABE is equal to the angle 
CAD, that is to ſay, k to the angle CB D; ad- 


2 


ding therefore the common angle ABC, the 
Whole angle ABD ſhall be equal to the whole 


angle FBE. But the angle ACB. is k equal to 
the angle ADB: Therefore the third: angle 


AEz is equal to the third angle BAD; and 
therefore the triangle CEB is equiangled to 


the tliangle ABD: Wherefore as CE is to 


compounded of the two lines 
Therefo.e as the compound line BAC is to CB, 
lo'is AD to BD; and by permutation, as the 


compound line BAC is o D, ſo is CB to 


BD. But the reaſon of CB to BD is given, 
ſ:eing that each of thoſe lines is given: 
Therxefpre the realon of the compound line 


BAC to AD is allo given, And ſeeing Fo 
i | the 


and ler BE and | 


the tria 
EBD (fe 
gle BFL 
ADB) 2 
FC is 

Therefo! 
CB, fo 
angle 0 
equal te 
the rect 


dering 


ven ; 
Sound | 
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the triangle CEB is equiangled to the triangle od 
FBD (for the angle AFC is equal I to the an- 1 21. 3. 
gle BFD, and the angle ECB m to the angle m 16. 6. 
ADB) as EC is to CB, ſo is BD to DF, But 

EC is equal to the compound line BAC: 

Therefore as the compound line BAC is to 

CB, ſo is BD to DF. Wherefore n the rect- n 16. 6. 
angle of the compound line BAC and DF is 
equal to the rectangle of CB and BD. But 
the rectangle of CB and BD.is given, conſi- 
dering that each of the lines CB and BD is 
given: Therefore the rectangle of the com- 
pound line BAC and DF is given. 


OTHERWISE. 


Conſtr. Let AC be prolonged to F, and let 
CF be put equal to AB, and let the right 
lines BD and DF be drawn. 8 

Demonſtr. Foraſmuch as BA is equal to CF, 4 
and o BD to DC, the two fides AB and BD o 26, 29. 
are equal to the two fides CD and DF, each 3+ 
to his correſponding. fide, and the angle ABD 
is equal to the angle DC, nnn p 22. 3. 

. —_ 5 
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q47. 


four fided figure ABDC is within the click 


that CF is equal to AB: Therefore the req. 


compound line BAC and ED is given alſo. 


That point F in which the parallel meets wit 
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Therefore the baſe AD is 4 equal to the 
DF, and the angle DAB to the angle os 
But the angle BAD is given, (being the hal 
of the given angle BAC) Therefore the as. 
le DFC is fo alſo. But DAF is alſo given: 
herefore the triangle ADF is given by kind 
W heretore the reafon of FA to AD is given 
But AF is the compound of BA and AC, fy 


ſon of the compound line BAC to AD is gi 
ven: The ſame Demonftration will ſerve 00 
ſhew that the rectangle contained under the 


PROP. XCV. 


F in th 
diameter BC 
of a cincl 

ven 

i der E 

oſition, 

x Woo 3 2 
à gien point 

D. id the be d 
from that 
pou D there 

e drawn 4 
right line 
DA, io ik — 


| : | circumference 
the circle. But from the ſetion of the a line 
6 be drawn a right line AE, perpendicular 
#hereto, and by the point E where that perpend- 
eular doth meet with the circumference, there bt 
drawn 4 parallel EF, to the firſt line drawn 40 


#he diameter, is given; and the rectangle con- 

tained under the. parallel lines AD and EF i 

alſo given. R 
Conſtr, 


A = 


8 


= woo tc: 7 -- e 
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Conſtr. Let the right line EF be prolonged 
to the point G, and let the right line AG be 


drawn. 
Demonſtr. Foraſmuch as the angle AEG is 
2 tight angle, the right line AG is the dia- 


* 


meter of the circle. But BC is alſo the dia- 


meter: Therefore the point H is the center 
of the circle, Now the point D is given; 
and therefore à the line DH is given by mag. a 26. prop. 
nitude. But ſeeing that AD is parallel to EG, 


| and AH equal to GH; h DH E equal to FH, b 26. prop. 


and AD to FG; (for the angles AHD and 


| FHG c are equal, and DAH and FGH 72 arec 15. 1. 


alſo equal.) But the line DH is given: d 29. 1. 


| Therefore FH is allo given. But each af thoſe 


lines DH and HF is alſo given by poſition, 
and the point H is given: Therefore e the e 27. prop. 
point F is alſo given. And ſeeing that in 


| the circle ABC given by poſition, is taken 
the given point F, 


| and through the ſame is 
drawn the right line EFG; the rectangle un- 
der EF and FG f is given. But FG is equal f gz. prop, 


to AD. Therefore the rectangle comprehend- 


ed under AD and EF is given, Which was to 
be demonſtrated. ; 


The End of EUCLIDE's DATA, 
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BRIEF TREATISE, 
. by: FLUSSAS, 


0 I . 


Regular Solids. 


Egular Solids are ſaid to be com- 
poſed and mix'd when each of 
them is transformed into other 
Solids, Keeping ſtill the form, 
number and inclination of the 
baſes, which they before had to one ano- 
ther; ſome of which yet are transformed into 
mix d Solids, and other ſome into ſimple. 


H h Into 


482 


you divide their ſides into two equal parts, 


A TREATISE of 
Into mixt, as a Dodecaedron and an Teofa, 
edron, which are transformed or altered, if 


and take away the ſolid angles ſubtended cl 
plain ſuperficial figures, made by the line; 
coupling thole middle ſedtipns; for the &. 
lid remaining after the taking away of thoſe 
ſolid angles, is called an Icoſidodecaedion. 
If you divide the ſides of a Cube and of an 
Octoedion into two equal parts, and couple 
tie ſections, the ſolid' angles ſubtended of 
the plain ſuperſicies made by the coupling 
lines, being taken away, there ſhall be left a 
ſplid, which is called an Exoftoedron, 80 
tnat both of a Dodecaedron and alſo of an 
Icolaedron, the Solid which is made ſhall be 
called an Icoſidedecaedron; and likewiſe the 
Solid made of a Cube, and alſo of an 0 

ecirun, fhall be called an Exoctoedron. But the 
other Solid, to wit, a Pyramis or Tetraedion, 
is trafiztormed into a ſimple Solid; for if you 
divide into two cqual paits each cf the ſides 
or the pyramis, , triangles deſcribed, of the 
lines which couple the ſections, and ſubtend. 
ing and taking away the ſolid angles of the 


- Fyramis, ate equal and like unto the ecui- 
7 i 1 


Jateral iriangles left in each of the baſes, cf 
all which rt31augles is pioduced an Octoedion, 
to wit, a ſimple, and not a compoſed So- 
lid For ihe Octoegron hath four - baſes, like 
jn number, form, and mutual inclination with 
Tie bates of the pyramis, ang hath the other 
four bates with like fituation oppoſite and pa- 
rale! to the joiner. ' Wheleſore the applics- 
rien of the pyramis taken twice, maketh : 
flinple Octoedion, as rhe crher Solids make 
a n. izd cem ound Suiiv 
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"DEFINITIONS. 


J. An Exocroedron is a ſolid figure con- 
tained 0 J equal ſquares, and eight 
equilateral and equal triangles. 5 


A TREATISE of 


II. An Teo dadecaedron is 4 ſelid fioure 
contained under twelve equilateral, equal, 


A and equiangled Pentagons, and Iwenty 


equal and equilateral triang les. 


WE the better Underſtanding of the 3 


2 6. 4. 
b 15. 13. 


be QR, and the center 8. Divide the ſides 


c 4 1. 


NID, which is qt the baſe of the 


former Definitions, and alſo of the two Pro- 
poſitions following, I have here ſet two fi- 
gures, whole figures if you firſt deſcribe upon 
paſted Paper or ſuch like matter, and then 
cur them and fold them accordingly, they 
will repreſent unto ycu the perfect forms of an 
Ezʒoctoedron, and of an Icofidodecaedron. 


PROBLEME I. 
To deſcribe an equilateral and equianpled 


Exoctoedron, and to contain it in a given 
Sphere, and to prove that the Diameter of 
the Sphere is double to the fide of the ſaid 
Exoctoedron. 
Conſtr. Suppoſe a Sphere whoſe diameter let 
be AB, and about the diameter AB let there 
be deſcribed a ſquare a, and upon the ſquare 


let there be deſcribed a Cube þ, which let be 
CDEFQTVR; and let the diameter thereof 


of the Cube into two equal parts in the 
points G. H, I, K, L, M, N, O, P, &c. and 
couple the middle ſections by the right lines 
IN, NO, OP, PI, and ſuch like, which ſub- 
tend the angles of the ſquares or baſes of the 
Cube ; and they are equal c, and contain right 
angles, as the angle NIP. For the angle 
Iloſceles 


triangle 


R 
triangle 
io 2 


fore t 
the r. 
by th 
KG 
Cube 
ber, 
of P 
Angle 
| the ( 
{olid 
the 
trial 
ing 
mits 
the 


2 
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triangle NDl, is the half of a 5 angle, and 
io Ji ewile is the oppoſite angle . P. Where 


. 


fore the reſidue NIP is a right angle, and ſo 
the reſt, Wherefore NIPO is a ſquare. And 
by the ſame reaſon ſhall. the reſt NMLK;, 
KGHI, Cc. inſcribed in the baſes of the 
Cube, be {quares, and they ſhall be ſix in num- 
ber, according to the number of the baſes 
of the Cube. Again, foraſmuch as. the tri- 
angle KIN ſubtendeth the ſolid angle D of 
the Cube, and likewiſe the triangle KGL the 
ſolid angle C, and ſo the reſt which ſubtend 
the right ſolid angles of the Cube, and theſe 
triangles are equal and equilateral (to wit) be- 
ing made of equal ſides, and they are the li- 
mits or borders of the ſquates, and the {quates 
the limits or borders of them ; as hath been 
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line MH therefore divideth the diameter into 
i Tw 


A TREATISE of 
before proved. Wherefore LUNOPHGK is a 
Exoctoedron by the definition, and is equi. 
lateral; for it is contained of equal ſubtendant 


lines, it is alſo equiangled; for every ſolid 


angle thereof is contained under two. luperf.. 
cial angles of two ſquares, and two ſuperficia] 
angles of two equilateral triangles, 
emonſtr, Foraſmuch as the oppoſite fides 
an d diameters of the bales of the Cube ate 
arallels, the plain extended by the right 
ines QT and VR, ſhall be a parallelogram, 
And for that alſo in that plain lyeth QR, the 
diameter of the Cube, and in the ſame plain 
alſo is the line MH, which divideth the ſaid 
plain into two equal parts, and alſo coupleth 
the oppoſite angles of the Exoctoedron; this 


T 
—D 
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two eq; 
in the 

equal p 
We Pre 
couple 
do in 

anothe 
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in the ſame point, which let be 8, into two 
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two equal parts d; and allo divideth it ſelfd co. 34. t. 


equal parts e. And by the fame reaſon may, 4. 1. 


we prove that the reſt of the: lines which 
couple the oppoſite angles of the Exoctoedron, 
do in S the center of the Cube, divide one 
another into two equal parts, for each of the 
angles of the Exoctoedron are ſet in each of 
the baſes of the Cube. Wherefore making 
the center the point S, with the diſtance SH 
or SM deſcribe a Sphere, and it ſhall touch 
every one of the angles equidiſtant from the 
point 8. 


And foraſmuch as AB the diameter of the 


ſphere given, is put equal to the diameter of 
the baſe of the cube, to wit, to the line 
RT, and the ſame line RT is equal to the line 


MH-f, which line MH coupling the oppoſite f 33.1. 


angles of the Exoctoedron, is drawn by the 
center. Wherefore it is the diameter of the 
Sphere given which containeth the Exocto- 
o 8 

Laſtly, foralmuch as in the triangle RFT, 
the line PO doth cut the ſides into two 
equal parts, it ſhall cut them proportionally 
with the baſes, ro wit, as FR is to FP, lo 


ſhall RT be to PO pg. But FR is double to g 24% 


FP by ſuppoſition: Wherefore RT, or the 
diameter HM, is alſo double to the line PO, 
the fide of the Exoctoedron. W herefore we 
have deſcribed, Sc. Which was required to 
be done. | 0 


PROBLEME II. 


To deſcribe an cquilateral and equian> 
gled Tcrſidodecaedron, and to comprehind 
it in d ſphere given, and to prove that the 

Hh 4 diame- 


& 30. 6. 


b 15. 13. 
C17. 1. 


d 4. I. 


at -.- 


A TREATISE ff 
diameter being divided by an extreme 
and mean proportion, maketh the greate- 
ſegment double to the fide of the Leoſt. 
dodecaedron. arty n 
Conſtr. Suppoſe that the diameter of the 
Tphere given be NL, a divide the line NL, 
by an extreme and mean proportion in the 
E I, and the greater ſegment thereof let 
e NI; and upon the line NI deſcribe a 
Cube h; and about this Cube let there be cir- 
cumſcribed a Dodecaedron c; and let the 


fame be ABCDEFAKMO, and divide each of 


the ſides into two equal parts in the points 
W, 8, T. , 2, , 0, K. 
and couple the ſections with right lines, which 
ſhall ſubtend the angles of the Pentagons, as 
the lines PG, GV, VQ, QY, YR, RQ, VT, 


IX, XV, and fo the reſt. | | 
Demonſtr. Foraſmuch as theſe lines ſubtend 


equal angles of the Pentagons, and thoſe equal 
angles are contained of equal fides, to. wit, of 


the halfs of the fides of the Pentagons ; 
therefore thoſe ſubtending lines are equal d. 


W herefore the triangles GV, XOR, and 
VXT, and the reſt, which take away ſolid 
angles of the Dodecaedron, ate equilateral. 
Again, foralmuch as in every Pentagon are 
deſcribed five equal right lines, coupling the 
middle ſections of the fides, as are the lines 
Q, VT, TS, SR, and RQ, they deſcribe a 
Pentagon in the plain of the Pentagon of 
the Dodecaedron. | And the {aid Pentagon is 
contained in a circle, to wit, whoſe center 


is the center of a Pentagon of the Dodeca- 


edron. For the lines drawn from that center 
to the angles of this Pentagon are equal, for 
that they are perpendiculars upon the bales 


Cut. 


numb 
triang 
lid ar 
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cut e. Wherefore the Pentagon QRSTV, is e 12. 
equiangled f. And by the lame reaſon 'may f 11. T 


the reſt of the Pentagons deſcribed in the 
* of the Dodecaedron, be proved equal and 
ike. 5 | 


Wherefore thoſe Pentagons are twelve in 


number: And foraſmuch as tbe equal and like 
triangles do ſubtend and take away twenty ſo- 


lid angles of the Dodecaedron; therefore the 
laid triangles ſhall be twenty in number. 
Wherefore we have deſcribed an Icoſidodeca- 


edion by the Definition, which Icoſidodeca- 
edron is equilateral ; fot that all the ſides of 
the triangles are equal and common with the 
Pentagons; and it is allo equiangled. For 
each of the ſolid angles is made of two ſu. 
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perficial angles of an equilateral Pentagon, 


and of two ſuperficial angles of an equilate 


ral triangle. N | 

Now let us prove that it is contained in 
the given ſphere whole diameter is NL. For- 
aſmuch as perpendiculars drawn from the cen. 
ters of the Dodecaedron, to the middle fe. 
ions of his ſides,” are the halfs of the lines 
which couple the oppoſite middle ſections of 


of the ſides of the Dodecaedron g; which lines 


alſo h do in the center divide one another into 
two equal parts. Therefore right lines drawn 
from that point to the angles of the lIcof.- 
dodecaedron (which are ſet in thoſe middle 
ſections) are equal; which lines are thirty, in 
number, according to the number of the ſides 
of the Dodecaedron; for each of the angles 
of the Icoſidodecaedron are ſet in the middle 
ſections of each of the ſides of the Dodeca- 
edron. Wherefore making the center of th: 
Dodecaedron, and the ſpace any one of the 
lines drawn from the center to the middle 
ſe&ions, deſcribe a ſphere, and it ſhall paſs by 
all the angles of the Jcofidodecaedron, ard 
ſhall contain it. _ | 

And foraſmuch as the diameter of this ſo- 
lid, is that right line whoſe' greater ſeg: 
ment is the fide of the Cube inſcribed in 
the Dodecaedron i, which fide is NI by 
ſuppoſition. Wherefore that ſolid is contain- 
ed in the ſphere given, whole diameter is put 
to be the line NL, | 
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Now let us prove that the greater ſegment 

of the diameter is double to QV the fide of 
the ſolid. Foraſmuch as the ſides of the tri- 
angle AEB, are in the points Q and V divi- 
ded into two equal parts, the lines QV and 

BE are parallels E. Wherefore as AE is to K cor. 39. r. 
AV, ſo is EB to VQ1. But the line AE is 1 2. 6 
double to the line AV. Wherefore the line 
BE is double to the line QW m. Now the m 4.6. 
line BE is equal to NI, or to the fide of the 
Cube u; which line NI is the greater ſegment n 2 cor. of 
of the diameter NL. Wherefore the greater 17. 13- 
2 of the diameter given is double to the 
fide of the Icoſidodecaedron inſcribed in the 

* ſphere. Wherefore, We have deſcri- 
d, c. Which was required to be done. 


. 5 ADVER- 
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ADVERTISEMENT. 


To the Underſtanding of the nature of this 
Tcoſidogdecaedron, you muſt well conceive the 
paſſions and proprieties of both theſe ſolids, of 
whoſe baſes it conſiſteth, to wit, of the Icoſa- 
edron and of the Dodecaedron. And altho' in 
it the baſes are placed oppoſitely, yet have 
they to one another one and the ſame incli- 
nation. By realgn whereof there lye hidden in 
it the actions and paſſions of the other Regu- 


Jar Solids. And I would have thought it not 


impertinent to the purpoſe to have let forth 
the inſcriptions and circumſcriptions of this 
Solid, if want of time had not hindred. But 
to the end rhe Reader may the better attain 
to the Underſtanding thereof, I have here fol- 
lowing briefly ſet forth, how it may in or 


about every one of the five Regular Solids be 


inſcribed or circumſcribed ; by the help where 
of he may, with {mall travel or rather none at 


all, having well poifed and conſigered the De- 


monſtrations appertaining to the foreſaid five 
Regular Solids, demonſtrate both the inlctt- 
ption of the ſaid Solids in it, and the inſeri- 
ption of it in the ſaid Solids. 


Of the Tnferiptions and Circumſerittions of 
4 an Techohearten? r 
An Icoſidodecaedron may contain the other 


five regular bodies. For it will receive the 
angles of a Dodecaedron in the centers of the 


triangles which ſubtend the ſolid angles of the 
Dodecaedron, which ſolid angles are twenty 


in number, and are placed in the fame order 
in which the ſolid angles of the Dodecaedron 


taken away. or ſubtended by them, are. And 


by that reaſon it ſhall receive a Cube and 2 
| Pyramis 


R 
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as the 8 
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Pyramis contained in the Dodecaedron, when 
as the angles of the one, ate ler in the angles 
of the other. F 
| An Icoſidodecaedron receiveth an Octoedron, 
in the angles cutting the fix oppoſite ſections 
| of the Dodecaedron, even as if it were a ſimple 
e r wir 
And it containeth an Icoſaedron, placing the 
twelve angles of the Icofgedran in the lame 
ernten of the twelve Pentagons. | 
t may allo by the ſame reaſon be inſcri- 
bed in each of the five regular bodies, to wit, 
in a Pyramis, if you place four triangular ba- 


ſes. concentrical with four baſes of the Pyramis, 


after the ſame manner that. you inſcribed an 
Icoſaedron in a Pyramis'; fo likewiſe may it 
be inſcribed in an Octoedron, if you make eight 
baſes thereof concentrical with the eight baſes 
of the Octoedron. It ſhall allo be inſeribed 
in a Cube, if you place the angles which re- 
ceive the Octoedron in jt, in the centers of 
the bales of the Cube, Again, you ſhall in- 
ſcribe: it in an Icolaedron, when the triavgles 
compaſſed in of the Pentagon bales, are con- 
centrical with the triangles which make a 
ſolid angle of the Icoſaedron. 

Laſtly, It ſhall be inſcribed in a Dodeca- 
edron, if you place each of the angles there. 
of in the middle ſections of the ſides of the 
Dodecaedron, according to the order of the 
Conſtruction thereof. | ; 
The oppoſite plain ſuperſicies alſo of this 
ſolid are 2 For the oppolite ſolid an- 
gles are ſubtended of parallel plain ſuperſicies, 


as well in the angles of the Dodecaedron ſub- 
tended by triangles, as in the angles of the 
Icolaedign ſubtended of Pemagons, which 
thing may eaſily be demonſtrated. Moreover, 
in this ſolid are infinite properties and paſſions, 
{pringing of the ſolids whereof it is com pled. 

| | | Ele- 
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© | baſes of an 
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Wherefore it is manifeſt, that a Dodeca- 
edron and an Icoſaedron mixed, are transform. 


ed into one and the ſelf ſame ſolid of an Ico. 


fidodecaedron. A Cube allo and an Octoedron 


are mixed and altered into another ſolid, to 


wit, into one and the ſame Exoctoedron. But 
a Pyramis is transformed into a ſimple ang 
perfect ſolid, to wit, into an Octoedron. 

If we will frame theſe two folids joined to- 
gerber into one ſolid, this only muſt we ob- 
EPS. ©. Nr hs hyp 

In the Pentagon of a Dodecaedron inſcribe 
a like Pentagon, and let its angles be ſer in 
the middle ſections of the Pentagon circum- 
ſcribed, and then upon the ſaid Pentagon in- 


ſcribed, let there be ſet a ſolid angle of an 


Icoſaedron, and fo obſerve the ſame order in 
each of the baſes of the Dodecaedron, and 
the ſolid angles of the Icoſaedron ſet _ 
thele Pentagons ſhall poduce a ſolid conſiſt- 
ing of the whole Dodecaedron, and whole 
Icoſaedron. In like ſort, if in every baſe of 
the Icolaedron, the ſides being divided into 
two equal parts, be inſcribed an equilateral 
triangle, and upon- each of thoſe equilateral 
triangles be ſet a ſolid angle of a Dodecaedron, 
there ſhall be produced the ſame ſolid conſiſt- 


ing of the whole Icoſaedron, and of the whole 


Dodecaedron. 

And after the ſame order, if in the bx 
ſes of a Cube be inſcribed ſquares ſubtending 
the ſolid angles of an Octoedron, or in the 
ctoedron be inſcribed equilateral 
triangles ſubtending the ſolid angles of a Cube, 


there ſhall be produced a ſolid conſiſting of 


either of the whole ſolids, to wit, of the 

hole cube, and of the whole Ocoedron. 
But equilateral triangles inſcribed in the 

bales of a Pyramis, having their angles ſet in 

the middle ſections of the lides of the FO 
14 5 | A 


RE GULAR SOLIDS... 
and the ſolid angles of a Pyramis, ſet upon 
the ſaid equilateral triangles, there ſhall be 
roduged-a ſolid conſiſting of two equal and 
[ike pyramids, | | 

And now 1 
you take away the ſolid angles, there : ſhall be 
reſtored again, the firſt compoſed. ſolids, to 


wit, the ſolid angles taken away from a Do- 


decaedron and au Icoſaedron compoſed into 
one, there ſhall-:be. left an Icoſidodecaedron, 
the ſolid angles taken away from a Cube and 
an Octoedron compoſed into one ſolid, there 
ſhall be left an Exoctoedron. Moreover, the 
ſolid angles taken away from two 25 
compoſed into one ſolid, there ſhall be left 
an Octoedron. ; | 


Of the nature of a trilateral and equi- 
2 lateral Pyramis. 

0% 80 . TY us . 

-L 8 A trilateral equilateral Pyramis is divi- 

ded into two equal parts, by three equal 


fquares, which in the center of the Pyramis 


cut one another into two equal parts, and 
ee and whoſe angles ate let in 
the middle ſections of the fides of the Py- 
ramis. | EF OL ., 
2. From a Pyramis are taken away four 
Pyramids like unto the whole, which utterly 
take away the fides of the Pyramis, and that 
which is left is an Octoedron inlcribed in 
the Pyramis, in which all the ſolids inſcribed 
in the Pyramis are contained. 
3. & perpendicular drawn from the angle 
of rhe Pyramis to the baſe, is double to the 
diameter of the Cube inſeribed in it. 
And a right lige coupling the middle 


: 


o 


ſettions of the oppoſite ſides of the Pyramis 


is triple to the fide of the ſame Cube. 


$5, The 


f in theſe ſolids thus compoſed, 
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| I 

3 The ſide alſo of a Pyramis is triple to the is in le 
diameter of the baſe of the CubeQG. the ben 
6. Wherefore the ſame fide of the Pyramis 5. Th 
is in power double to the right line which of the 
coupleth the middle ſections of the oppoſite inclinat 


ſides. 9 9 WES 

7. And it is in power ſeſquialter to the per. 
pendicular which is drawn from the angle tg 
the baſe, * | SHEET 
8. Wherefore the perpendicular is in power 
&\quitertia/ to the line which coupleth the 
middle ſections of the oppo ſides. | 
9. A Pyramis and an Octoedron inſcribed in 
it, alſo an Icoſaedren inſcribed in the ſame 
Octoedron, do contain one and the ſame 
ſphere. 2 148 N 1 


angles 


Of the' nature of an Octoedron. 


1. Four perpendiculars of an Octoedron, 
drawn in four baſes thereof from two oppo- 
lite angles of the ſaid Octoedron, and o. 
a together by thoſe four baſes, deſcribe a 

hombus, or Diamond figure; one of whole 
diameters is in power double to the other 
diameter.  _ TI | 

2. For it hath the ſame proportion that the 
diameter of the Octoedron bach to the ſide of 
the Octoedron. vis : 

z. An Odcoedron and an Icoſaedron in- 
ſcribed in it, do contain one and the ſame 
p fh..- "7 1 | 

4. The diameter of the ſolid of the Octo- 
edron is in power ſeſquialter to the diame- 
ter of the circle which containeth the bale, 
and is in power duple ſuperbipartiens tertias 
4 is, as 8 te z,) to the perpendicular or 
ide of the foreſaid Rhombus; and moreover * 

| 3 | 16 W 


5 
3 


REGULAR SOLIDS: 


* 1 
E 
* 


is in length triple to the line which coupleth 


the centers of the next baſes. | | 
5. The angle of the inclination of the baſes 
of the Octoedron, doth with the angle of the 
inclination of the baſes of the Pyramis, make 
angles equal to two right angles. + 


of the nature F 4 Cube. 


x. The diameter of a Cube is in power feſ- 


quialter to the diameter of his baſe, 
2. And is in power triple to his fide, . 
3: And unto the line which coupleth the 
centers of the next baſes, it is in power 
ſextuple. „ 2 
4᷑. Again, the fide of the Cube, is to the 
fide af the Icoſaedron inſcribed in it, as the 
whole is to the greater ſegment. 


J. Unto the ſide of the Dodecaedron, it is 


as the whole is to the leſſer ſegment. 


6. Unto the fide of the Octòedron it is in 


power duple. 


7. Unto the fide of the Pyramis it is in 


power ſubduple. 


8. Again, the Cube is triple to the Pyra- 
mis, but to the cube the Dodecaedron is in 
a manner double. Wherefore the ſame Dode- 


caedron is in a manner ſextuple to the ſaid 
Pyramis. 8 | | 


Of the nature of the Teoſatdrot, 


1. Five triangles of an Icoſaedron; do make 
a ſolid angle, the baſes of which triangles make 
2 Pentagon. If therefore from the oppoſite ha- 
ſes of the Icoſaedron be taken the other Pen- 


tagon by them deſcribed, theſe Pentagons ſnall 


in ſuch fort cut the diameter of the Icoſaedron 
which coupleth the en oppoſite angles, 
A 1 that 
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that that part which is contained between the 


planes of theſe two Pentagans ſhall be the 


reater ſegment, and the reſidue which is 
Toon from the plain to the angle, ſhall be 


the leſſer ſegment. 


2. If the oppoſite angles of two baſes join. 
ed together, be 7 05 by a right line, the 
greater ſegment of that right line is the fide 


of the Icoſaedron. 


3. A line drawn from the center of the Ic 
ſaedren to the angles, is in power quintuple 
to half that line, which is taken berween the 
Pentagons, or of the half of that line, which 
is drawn from the center of the circle which 
containeth the foreſaid Pentagon, which two 
lines are therefore equal. 

4. The ſide of the Icoſaedron containeth in 
power either of them, and allo the leſſer ſeg- 
ment, to wit, the line which falleth from the 
ſolid angle to the Pentagon. 


5. The diameter of the Icoſaedron containeth 
in power the whole line, which coupleth the 
oppoſite angles of the baſes joined together, 


and the greater ſegment thereof, to wit, the 
fide of — pans. cj ” | 
6. The diameter alſo is in power quintuple 
to the line which was taken between the Pen. 
tagons, or to the line which is' drawn from the 
nter to the circumference of the cixcle which 
Dntaineth the Pentagon compoſed of the fides 
of the Icoſaedron. | 
7. The dimetient containeth in power the 
right line which coupleth the centers of the 
oppoſite baſes of the Icoſaedron, and the dia- 
meter of the circle which containeth the baſe. 
8. Again, the faid dimetient cantaineth in 


power the diameter of the circle which con- 


taineth the Pentagon, and alſo the line which 


3s drawn from the center of the ſame circle 


to the, circumference ; that is, it is quintuple 
; 8 to 


center: 
propos 
right 


| next | 
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to che line drawn from the center to the cir- 
eumference. ing . 
9. The line which coupleth the centers of 
the oppoſite baſes, conta ineth in power the 
line Which coupleth the centers of the next 
baſes, and alſo the reſt of that line of which 
the ſide of the Cube inſctibed in the Icoſaedron 
is the greater ſegment.” frat A, 

10. bs line which 1 the middle ſe- 
ctianz of the oppoſite ſides, is triple to the 
fide of the Dodecaedron inſcribed init. 
tt. Wherefore if the fide of the Icoſaedron, 
and the greater ſegment thereof be made one 
line, the third part of the whole is the ſide of 
the Dodecaedron inſcribed in the Icoſaedron. 


O the Dodecaedron. 


1. Thie diameter of a Dodecaedron coritaineth 
in poWer the fide of the Dodecaedron, and al- 
ſo that right line to which the fide of the 
= Dudecaedron is the lefler ſegment, and the fide 

| of the Cube inſcribed in it is the greater ſeg- 
ment, which line is that which ſubtendeth the # 
| angle of the inclination of the baſes, contained 9 
ö oe two perpendigulars of the baſes of the 


u 
Dodecaedron. 


2. If there be taken two baſes of the Dode- 
caedron, diſtant from one another. by the length 
of one of the ſides, a right line coupling their Bp 
centers being divided by an extreme and meant 1 
proportion, maketh the greater ſegment the 
right line which coupleth the centers of the 
next baſes. | 
3. If by the centers of five baſes ſet upon 
one baſe, be drawn a plain ſuperficies, and by . 
the centers of the bales which are ſet upon "2 
the oppoſite bale, be drawn alſo a plain ſu- | 
perfieies, and then be drawn a right line, 
coupling the centers of the oppoſite baſes, 

| I i 2 that 


. 
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that right line is ſo cut, that each of his 
parts ſet without the plain ſuperficies, is the 
greater ſegment of that part which is con- 
tained between the plains. x 
4. The fide of the Dodecaedron is the greater 
ſegment of the line which ſubtendeth the . 
gle of the Pentagon. 

5. A perpendicular line drawn from the cen. 
ter of the Dodecaedron to one of che baſs, 


is in power uintuple to half the line which | 


is between the plains, 

6. And therefore the whole line which cou. 
pleth the centers of the . oppoſite baſes,” is in 
, 3 quintuple to the whole line which i 

etween the ſaid plains. -—- | 
7. The line which ſubtendeth the angle ol 
the baſe of the Dodeoaedron, together with 
the ſide of the baſe are in power quin- 
tuple to the line which is drawn from the 
center of the circle which containeth the dale, 
to the circumference. 1 
8. A ſection of a ſphere containing the 


baſes of the Dodecaedron, taketh a thiid pan 


of the diameter of the {aid ſphere. 

9. The {ide of the Dodecaedron and the line 
which ſubtendeth the angle of the Pentagon, 
are equal to the right line which couplett 
the middle ſections of the oppoſite ſides of the 
Dodecaedron. 77570 | 
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THEOREMS 

 ARCHIMEDES. 

Concerning the Sphere and Cylin- | 
der, Inveſtigated by the Method 


of Indiviſibles, and briefly. De- _ 
monſtrated by the Reverend and 9 


7 


Learned Dr. Iſaac Barrow. — 


HE main Deſign of Archimedes in | 
* reatiſe of the Sphere aud Cy- 11 
inder, is to reſolve theſe four Pro- 1 
blems. ENS | | | 


1. To find the proportion of the. ſuperficies ofa | 
| ſphere to any determinate circle; or to ng a cir- | = 

cle equal to the ſuperficies of a given ſphere. 

2. To find the proportion of the ſuperficies of 
any ſegment of a ſphere to oy determined circle; 
or to find a circle equal to the ſuperficies of any 
ARREST TT: 5 "tb 
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Ter 


. To find the proportion of obo here it 9] 
* of ita ſolid content) to any. Pins... Gn? 


linder; or to find a Cone or Cylinder equal 10 
a given ſphere. E 75 
+ To 1 nd the proportion of a ſegment of a ſpher 
to any determinate Cone or linder; or to find a 
Cone or Cylinder equal to a given ſegment. 
Theſe four Problems Archimedes proſecutes 
ſeparately, and | lays down Theorems imme. 
diately ſubſervient to their ſolution} ; but ur 
reduce them to two: For ſince an Hemi: 
ſphere is the ſegment of a ſphere, and the 
method of finding out its relations, in reſpedt 
to the ſuperficies and ſolid content, is com- 
pretended in the general method of inveſti- 
gating the-proportion of the "ſegments : And 
from rhe ſuperficies and ſolid cohtent of ai 
Hemiſphere already found, the double of them, 
(that is, the ſuperficies and content of the 
whole ſphere) is at the ſame time given. And 
indeed *tis ſuperfluous and foreign from the 
Laws of good Method, to. inveſtigate their 
relations diſtinctly and ſeparately * that if 
it were not a crime, I might on this account, 


* 


dlame even Aebimedes himſelf, 


The whole matter therefore is reduc'd to 
theſe two Problems. 


# * 


1. To find the proportion of the fupeficies of 


any ſegment of a ſphere, id a determnate circle; 


or to. fad a circle equal to the ſuperficigs of 4 


given ſegment. 


2. Ta find the proportion of the folidity of any 


ſegment of a. ſphere to any determinate Cone or 
Cylinder; or to find a Cone or Cylinder equal to 


an aſſign'd ſegment of a ſphere. 
1 5 b 


all reſolye. theſe Problems by another 


much eaſier and ſhorter method: In which the 
erer being - inverted, firlt; 1 ſhall ſeek the 
faligiry of a ſegment, zud from tlience deduce 
Only Sent Fl _ ET. 


[ 593 1 # 
its ſuperficies; a thing which is in my judg- 
ment well worth obſetving; and enk b 
1 12 by none. 

Firſt therefore, for finding the Colidi * | 
ſegment, 1 ſhall lay down two, co * 
known and receiv'd Suppofitions, bis. 

x. That 4 ſeriet of magnitudes/ proceeding in 
1 efion from not hing. (incluſi) or 
whoſe common 52 4 g- 


ence 18 equal to the leaſt © 
nitude, ww ſubduple of as many quaniuies equal 
2 the 2 3 = e. ſubdupie if the product of 
nd number of terma te) So that 
1 . fun ſum of 41 — wo be called z, the greateſt 
— g. and the number of Forms 95 then ell 


==, or 2 2 = 1g. 


* — truth of this Propoitien: will Aar 
ing th ner the 1 2 twice, and in- 
order; 2 : 


0 u, 2A, za, 8 Avg * 
4 Za . a, 


For ſo the difference * being equal to 4 
the leaſt will be evident that each 
two cor 


4 terms taken 22 are 
equal to the greateſt term; and alſo, chat the 
ſeries taken twice is equal to the greateſt term 
repeated as many times as there are terms, 
i. e. the laſt term drawn into the mumbey of 
terms. = 
We haye in a triangle a very choad and * 0 
ly example of this moſt uſeful Propoſition, E 
. ' Nov d hence, to be half a parallelo- 6 
gram ha the ſame "a * W on j 
ns 55 Co \ | 97 700 + | 


2 a ; . \; t 
1 X. 4 b $ - 
* 
" | 4 
ny 24:2 5 TIP : | 
— Ir Suppole 
8 14 4 13 g * 5 : 1 
a . 1 6 - & -+ : - 34 ss 


N 


a n 2 | 5 
** 4 f L 


we, Wh 1 5041 
1 E „ ,: 1 


RE "IL AE. of the triangle AEZ 


to be divided into parts 
. indefinitely 8 and 
{mall AB, BC, CD, DE, 


1 
2, J d parallels BZ, CZ, 
and parallels BZ, CZ, 
K —* DZ, EZ, drawn thro” the 
ml ix Points of Diviſions; all 


and fro 

the ra 
and tern 
' -»  » theſe proceed from o in AE: ra 
an Arithmetical Progreſſion, and conſequent- EZ, th 
ly the ſum ot em all, that is, the triangle manner 
AE, is ſubduple of the greateſt. EZ: drawn the tr. 


| into the altitude AE, by which the ſum cf AEZ, 

4 the terms js expreſs'd, that is, ſubduple of the **: 
Parallelogram EY, whoſe baſe is EZ, and MW Qor A] 
altitude AE. FF lebrate 


But the illuftration of the Rule will con- Jual 10 


duce more to our 77 by inferring hence, and alt. 
That a circle is equal to half of the radius dra, that 
into the circumference, after this manner. Con- ption, 
ceive a circle to conſiſt of as many concentric Area 
Peripheries as there are N er equal parts finitel 
indefinitely many and ſmall in the radius, method 
Theſe Peripheries, as well as their radii pro- me) 1 
ceed from the center or nothing in an Arithme» | and p 
tical progreſſion ; and therefore their ſum, that plane: 
is, the whole circle is equal to half the greateft lines, 
(or extreme.. circumference) drawn into the after 
number of terms, that is, the radius. by th 
After the ſame manner we may ſuppoſe cylin 
the ſector AEZ. to conſiſt of as many con- ing t 
centric Arcs BZ, CZ, ee 97 5 the { 
DZ, EZ, as there are 1 * Vith 

ints (or equal parts 7 * dion 
indefinitely ſmall) in the ther 
radius AE, which Arcs, 2. 
as their radii, proceed- ceed 
is from a point or no- prog 
thing in an Arithmeti- 11 


cal piogreſſion, the ſector 


f 


to the extreme Are EZ. Which may be 
made evident alſo after this manner: Let us 
ſuppoſe the right line Ex to be 135 endicu- 
Jar to the radiũs AE, draw the right line AY, 
and from the points B, C, D, of diviſion in 
the radius, draw. BY, CX, Dx, parallel to E, 
and terminated at AV. Becauſe EY: DY (: rad. 
AE : rad. AD) :: 4rc EZ: Arc DZ. and EY = 
EZ, then will DY = Arc DZ; and in like 
manner will CY=CZ; and BY = BZ. whence 
the triangle r R a " 20 ſector 
| 2 * X 

| AEZ, that is, „ (5) = 
| Ror AEZ. By this means we collect that ce- 
| Jebrated Theorem of Archimedes, That a = is e- 
qual to a triangle, whoſe baſe is equal to the fadius, 
and altitude equal to the periphery of the circle; and 
that without any inſcription-'or circumſcri- 
ption, of figures, by only luppoling that the 
Area or Superficies of the circle conſiſts of in- 
finitely 'many concentric Peripheries. Which 
method of indiviſibles, (now firſt of all known to 
2 ſeems no leſs evident (nay more evident) 
and perhaps leſs fallacious than that wherein 
planes are ſuppoſed to conſiſt of parallel right 
lines, and ſolids of parallel planes; as here- 
after ſnall be evident, when we ſhall collect, 
by this method, the proportions of fpheric and 
cylindric ſuperficies to one another, by know- 
ing the ſolid content; and on the other hand, 
the ſolid content, by knowing the ſuperficies, 
with admirable facility, and moſt full ſatisfa- 
ction in thoſe things which are rigidly ga- 
ther'd by pure Geometry, eas = "ha 
2. Let i ſuppoſe a ſeries of uantities to pro- 
ceed from o (incluſive) in a duplicate Arithmetic 


" ES. 


— v 
505 ] ? i 


allo will be equal to half he radius drawn in- 


e 


_ — — — „ N 


— 42. by E 


þ . Y 
s 
numbers in a ſimple Arithmetic 
7 35 4» &c. And the t 
always exceed the t 
umher of terms ; but. t ate terms in- 
creaſing the proportion, 6 contitzaly approximatyy 
till at laſt it comes ta au equa 12 when * 
wy Ae mau em, 


95925 52 
| ” = kn #0 2. 2 
$x 144.2 13. 15 
= * „ l nee 
31 e . . 
e 4 * 9 = 36. 36 
zige. 9 9 
: AS 5 * 16 = —_— | 
ee ee 165 || 
| 16x28 1 ot” ö 


As * xample, if the terms be two, the i 
triple of the terms will, be ro the greatck Bi 4 
term 8 Thea che” pumber of terms as 3 0 el 
25 if there be three ter 5 as 51045 if tou, BW Hts 
2 to 6; if five, 38 9 to 8, and ſo conti- if Nr 5 
vally : So that the 1 of theſe pio. ige 
ottions * mutually exceed, one | another if oh 
p the number 2; ad 10 every antecedent iu = © 
conſequent by 1. Wh it is evident that 
by how much the greater the number of uy 3 
is, by fo mY the more the pr oportion 2 
to equality. So Ioo to 99 is Foſs Aden bun 1 
the proportion of equality than te to 9 
From hence, ſuppoſing, the number of term 
infinite (or infinitely great,) the triple of quan- 
tities proceeding thus in a duplicate propor 
tion > as the ſquares of the numbers, o, 1, 
Þ 3, 4, Ce. will be equal to as. many quan- 
ies equal to the en term. Th 3 


745 e 


2 by the 


. 
17 
=? 
6 


| rallel right lines 
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The fame, 48 [ Ab oy mats of it, is laid 
dawn by Archimedes” Spirals, as 
the Felde n of many Argon an in 
that, and other Books, and is well demonſtra- 
ted by our Leamed * man Dr. Wallis + - 
However, I thought fit to illuſtrate the mat- 
ter by this merhod, as deing not unworthy 
our Conſideration, and very perſpicuous and 
intelligible gn; this, that tis free from Fra- 
tions. And by the way tis obſerv'd, that 
from hence we may eaſily find the proportion 
a ſeries triple to as many terms equal to 
here * viz. as twice the numb tetms 
ee, to twice the number of terms leſs 
17 85 that if the number of terms be 6, 
the proportion — à ſeries — 5 to as many 
— s al to the greateſt will be 46 11. 
It will de au vey | por and 2 Iluſtration 
— this Rule, if we infer hence, hat a Cone is 
triple of #" linler, bhavi 1 equal baſe 
ind Altitude. For let us ſuppoly: the altitude 
of the eone ZX to be v7 ron A al 


and F r* parts, 
n Y 20 4, f 


nd the — 2 
be as the numbers t, 2, 3, 4, Cr. _ the 
eral or cixcles u oe n the dia 
ters ZV, as t, 4, 9 hce all thoſz 
circles, ot the whole” = AZY (made up 
of the Fa: will be ſub. 
- triple of as many elscles e- 
„ qual to the greateſt, eonſtitu- 
ted on the Steateſt diameter 
ZE, that 15, | ſubtriple 'of a 
. eylinder whole bale, & AEY, 
and altitude AE. A 
There occur two other moſt apt examples 1 
of this Rub viz. 5 a i ui That the hom eomple- 
ment of 15 he abola it | 
logram 1 having fants z uy 
e, 


| PO 4 . 5 
Ag, That tbe Pace compre her the Spiral 
| | — Radius 1s ſubtriple of the circle in 3 
the Spiral is generated: But of theſe in ang. 
ther place. Wherefore to go on with what 
we began, theſe two Rules being ſuppoſed; 
let us conceive ZAM to be a ſegment of z 
„ i i denn 
I its diameter, and 
ZA a great eitel 
paſſing thro' the ver- 
- | tex, and the part AE 
of the Axe to be di. 


vided into an ig 
and let us imagine 
rallel lines to be drawn 
 _ thro the points of Di- 
b | viſion, generating cit- 
ff.... > iv. phe, 
whoſe Radii let be BZ, CZ, DZ, and diame- 
ters ZV. I ſuppoſe the ſegment of a ſphere 
to conſiſt of I theſe parallel circles, whole. 
number is as great as that of the points, ot 
equal indefinitely many ſmall parts in the Axe 
AE, according to the known Method of Ii. 
4 ͤĩ·˙ V ĩð os oo) 
ut now for brevity's ſake, let the diz 
meter AT be called d, and the radius of the 
ſphere 7 (if need be,) and the Axe AE, b 
which the number of terms is exprefs'd, call 
%, and one of the equal parts a; which, 
ing ſettled, tis evident, (by the Elements) that 
EZ AB BTS ad =a=ad'— 22, and 
in like manner CZ: — AC x CT =za* 
d — 24 g ad- 42, and by the ſame rea- 
E _ fonin De. =ADxDT=3 ad pat, and EZ. 
| —AE x ET= 4 44 — 16 4, &c. that is, that, 
the ſquares of the radij of the circles. ZY. ay. 
000 ö 0 


— 
74 
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to one another as the rectangles ad, zud, 208, 


aud, Ke. (which proceed in an Arithmetical 
Progreſſion from 0): leſs by the ſquare a4, 
9 „ 16a*, Kc. which go on as the ſquares 
of the numbers, 1, 2, 3, 4, &#c.) But by our 
Srft Rule, all the Rectangles o, ad. 2ad, 3ad, 
gad, c. are equal to half as many terms 
equal to the greateft AE x AT or ud, that is, 


nd X 1 


Moreover, by our ſecond Rule, all the 
ſquares o, a?, 4a?, ga“, 162? Ce. taken to- 
gether, are equal to a third part of as many 
terms equal to the gteateſt AE or n*, that 
is, = * | 1 | 
* + ers: ds WT. | a 1 
| Whe#tfore all the ſquares deſcribed upon 
the radii BZ, CZ, D, EZ, conjunctly, are 


ud u nnn 


equal to the difference 7 —=; Tor 'the 


terms being reducd to the ſame dead nation, ä 


3 ndn=2 unn 


- and their quadruple, that is, all 
the ſquares deſcribed upon the diameter ZV, 


eval to 2 — 8 1 6 ndn—4 mt. 


. * 
Whence a ſegment of a ſphere is equal to a 
* 1 the diameter of whoſe baſe is the 
ſide of a ſquare equal to 6 nd — 4 7?, and alti- 


tude is n; or to a cone having the ſame baſe, 


but the altitude a, or which is all one, having 
2 baſe" whoſe radius is x —— or 
, and altitude = as before. Which 
Cone we may change into a Cone upon the 
ſame baſe ZY with the ſegment .ZAY, by 
laying, as ZE* (i. e. dn - 7) to i ud n* or 

(both 


— —— 2 — ——— 
w_ * 


0 


[5487 


8 (both h terms being divided by 1) 254 — 1 to 


4 d - n, ſo reciprocally u to the altitude of 


the Cone ſought : Or in the figure by m. 


For ES will he the altitude of the Cone Z8Y 2. 


king, as TE to TE + 7765 17 EA 10 EA 


to * 1 of the ſphere ZAY. W 
= noted Theorem i ett, 4 


Krated by him witt ſo much la and 
prolixity. a „ 
Hence, if the given ſegment be a Hemi. 
ſphere, and ſo n = + @orr, then d or 2 r vill 
the altitude of a Cone, which having 2 
baſe equal to the bale of the Hemiſphere, (or 
to the greateſt eirele in the ſphere,) will be 
equal to the Hemiſphere. And a Cone whoſe 
baſe is double of the greateſt circle, and the 
altitude 2 r, or the Cylinder whoſe! baſe is 
of the greateſt gircle, an aug 7, will 
be equal to the whole Sphere. Whence the 
whole Sphere is + of a Cylinder the diameter 
of whole” baſe is 2 7, and the altitude alſo 2 
And this * the = 8 of Archine- 
des, vi at 4 ſphere is . ſubſeſquialtey or * 
of W Cylinder, 22 ans —_ Diame- 
ter of the baſe is equal to the Diameter of the 
re ! 


8 Furthermore, not to paſs over any thing 
in our Author which ſeems to be to our pui- 


If to the ſum firſt found, repreſentĩ | a ſeg- 


1 12 2 * 
em bir. e d dps pc 


; 3 a 2 a þ 85 . 
_4in— n* -zu Er * | 
S = H e. 


ſenting the Cone ZX, the aggregate 2 dd n 
1 refent the Sector of the Erber ZX. 
YA, which for thar reaſon will be equal to 
4 Cylinder, the diameter of whoſe baſe / 2 


($12 ] 


and the altitude j d, or & A a Cone, the dia- 
meter of 'whoſe baſs is / dn, and the altitude 
21 alſo in a Cone, ve "Radius of whoſe 
is / few: Fug pr 2 
ing reci 20; 5 I 
4 Egge, d the Radius of whole e is * 
Line AZ, drawn from the vertex to the 
circumference of the baſe of the ſegment, (for 


AZ* — TA x AE = d,) and the altitude 7. 
And this is the next famous Theorem of Archi- 
medes, concerning the ſolidity of the ſector 
of the Sphere, vis. That the ſeifor "of a [} ow. 
* al to a Cone, whoſe baſe is à ci 
* 4 Radius equal to a line drawn foo 
5 vertex to the circumſerence of the baſe 0 
ſegment, and 46 altitude is equal zo 11. 
| drus of the bere. 
And thus 1 think I have comp leted that 
which belongs to the ſolidity of a Tere, and 
— par 


with ſufficient brevity and perſpi- 
F From hence we ſhall de the Re- 
3 of 


e other Problem, which I p- 
poſed cence the ſurface of the | 
of a ſphere ; and then of the whole 


To obtain this, as we ſuppoſed, before 2 


cle to conſiſt of edle Peripheries, and 
the Sector of a Circle, of concentric Ares, (in 
the number of which, the gon, and 
aſt or a point is reckon? : 80 now we 


rical ſuperficies, and the Sefors of lerer, of 
like concentric 1 
cies ; as for example, the 
ſector of the ſphere ZA, 
of the 1 as BZ, CZ, 
— = Sc) which 
: 10 ea — 1 that 
in my judgment tis ; Culli- 
cĩent 


Tk 


uppole ſpheres to coſiſiſt of concentric ſ pho 


3 2 


cient only to propoſe it; neither is a fur. 


evinc'd and eftabli! 


"0 


[$2] 


ther explication wanting to gain an afſen; 
2. We ſuppoſe theſe ſpherical ſuperficies to 
be in a duplicate Ratio of the Radius f 
the ſpheres : This is, the common affection 
of all like ſupericis, and it ſeems to a 
very well with the ſuperficies of pb, f. 
cauſe they appear to be moſt uniſorm and f. 
milar. But this N might eaſily be 
'd by the ſame ſort of 
arguing, as ſpheres. are proved to be in tri. 
Plicate proportion to theit Diameters or R - 
dii z Or might have been join'd as a'Corollay 
to Prop. 17. and 18. Elem. 12. where the li- 
petficies of like Polygones are ſuppos'd to be 
inſcribed in ſpheres, having as well the ſuper- 
ficies in a duplicate, as the ſolidity in a fi- 
licate Ratio of the Diameters of the Spheres. 
Theſe things being premis'd, let us [uppoſe 
AE a Radius or the . fide of the Sector of 2 


Sphere EAZ, to be divided into: equal and 


indefinitely. many ſmall parts, and the ſectot 
AEZ ta conſiſt of theſe ſpherical ſuperficies 
BZ, CZ, DZ, EZ, it will be evident that all 
thoſe fuperficies in the Progreſſion are as the 
ſquares of the Radii, that is, as AB', AC, 
AD*, AE”, &c. or as the ſquares of the num- 
bers I, 2, 3, 4, Sc. whence by our ſecond Rule, 
the ſum of all theſe ſuperficies, that is, the 
ſector AEZ, will be 4 of as many ſuperſicies 
equal to the greateſt FZ, that is, of the 

reateſt EZ, drawn into v the numberof terms. 


| Whence a ſector is equal to a Cylinder "whole 


baſe is + of the greateſt or extreme fuperficies 
of the ſector, and whoſe altitude is :. Or to 
a Cone whoſe baſe is equal to the ſuperficies 
of the ſector, and its altitude r, which is the 
laſt of Lib. 1.) but we juſt now prov'd me 2 

— ectot. 


ee 


[ 513, 3 
or is equal to a Cone whoſe altitude is 7, 
9 baſe 4 deferib'diby. the Radius 1 
dra un from the vertex of the ſegment EVZ. to 
the circumference of the baſe. Wherefore, a 
Cone whoſe altitude is, and baſe equal to the 
ſuperſicies of the ſector, is equal to a Cone of 
the ſame altitude, whole baſe is a cirele de- 
ſeribd by the Radius T. 
And ſo the ſuperſicies of the ſector EVZ is 
equal to a circle deſerib'd by the Radius YE, 
Which, certainly is the principal Theorem of 
all thoſe that occur in the Books of Archi- 
medes, nor is there found a more excellent 
one in all Geometry; viz. That the ſuperficies 
of any. ſegment of a _ 25. equal to à circle 
whoſe Radius is a right line drawn from the ver- 
tex of the aan to the circumference. of the 
baſes: And hence, That the ſuperficies of an He. 
miſpbere is double of the baſe, or equal to wo 
great circle of the ſphere © TY 
For in this Caſe IE“ = AAA; 
AE* and conſequently a circle deſcrihed by 
dhe Radius YE is equal to 
co circles deſerib'd NY 4yhe 
Radius AE. Whence alſo, 
_ * the” ſuperſicies' of the whole 
E | war ip quadruple à circle 
ft ©* © having the ſame Radius with 
"SF. 917 46. .þ the ſphere, that is, quadruple” 
the greateſt cirele in the ſphere; and equal to a 
circle whoſe: Radius is the diameter of the ſphere. 
From hence it follows, That "of 4 Oli of a 


ſphere is equal to the ſuperficies of a Cylinder of 
the ſame heighth and breadth; for the ſuperfi- 
cies of that Cylinder is quadruple to the — 4 
as we ſhall ſhew hereafter. And theſe are the 
moſt noted Theorems of Archimedes. Nay, 
from hence all thoſe Ning . 


8 114 1 | 
PR” 4. Sp „ th ; * 
bas written concerning he uperſic 2. of 


res, and their If from 
phe few and eaſy Suppoſitions, I have demon. 
rated whatever ſeem to be of any Note in 
the Books Of the Sphere and Cylinder, —_ 
I will only add, that after by the method 
of Archimedes, (for I think ſcarce any other 
can be CO _ — 15 for findi 
the ſolidity) the ſuperſicies of ſegments a; 
found equal to the circle deſcribed by cht 
Radii VE; hence it will plainly follow, tha 
the ſuperficies of ſpheres, and thence of like 
fe&ors are in a duplicate ratio of the Radii 
of the ſpheres; and - conſequently from the 
fuperficies thus found, the contents of ſeg. 
ments, and of whole ſpheres may be mutually 
deduced, and that very clearly and expedi- 
ther c (ig, der 56) the fapeicis 17 
Y 358. 1 uperſicies 

CZ, DZ, EZ, proceed as the ſquares deſenbd 
upon AB, AC, AD, AE, that is, as 1, 4, 9,16, 
Se. the whole ſector will, be equal to: of as 
many ſuperfieies equal to the greateſt EZ, or 
EZ xv, that is, to a Cylinder whoſe bale is 
J EZ, and altitude , or: to a Cone whoſe 
aſe is EZ, and altitude 7, But EZ. is « 24 
fed equal to a circle whoſe Radius, is YE, 
wheretore the Teftar EAZ is equal tg.a Cont 
whoſe baſe is a circle deſcribed by the Ra- 


dius YZ and altitude : Which is Aicbiue. 


dess univerial Theorem for the coutents of 
Circles. Whence if from. this the Cone ZAE 
Nanding on the baſe of the ſegment EVZ, 
and having the vertex at the center of the 
{ſphere A, be ſubducted, (you'll have that ſeg- 
ment ETZ.) But when the ſector ETZ 458 
Hemiſphere, there will be ao Tuch Cone to 
be lubducted; and for chat reaſon a Cylin- 
der whole bale is 3 EZ, and altitude v, or 


the 


[L. 


likewiſe 7 will be equal to the whole ſphere. 
But the ſuperficies of the Hemiſphere EZ, is 
proved to be equal to two of the greateſt 
citeles in the ſphere, whence the whole ſphere 
is given. This is. Arcbimedes's firſt and prin- 
cipal Theorem, - for the content of a ſphere ; 
whence tis eaſily .deduced, that a ſphere is = 
of a. circumſcrib'd Cylinder, that is, of 2 Cy- 
linder whoſe altitude and diameter of its baſe 
is equal to the diameter of the ſphere, _ 
The Doctrine of our other, | Archimedes} 
ſeems to make againſt, and ſubvert the new 
and celebrated Method of Indiviſibles, and is 
preſs'd to that end by Tacquet, for inſtance, 
(Prop. 2. lib. 2. Cylindr.) For the uſual proceſs 
of that method ſeems to exhibit the dimen- 
ſion of the ſuperficies of a Cone, (as alſo of 
a ſphere, and of other Curves) different — 
from what our Author and others have 
| monſtrated: As for exam- 
ple, let us ſuppoſe ABCD 
.a right Cone, whoſe Axe 
is AX, and baſe BCD, and 
plane SX 2 — 
| ei ure, to t 
Pate Bel: Art ſince, as 
Diam. BD : Periph, BCD z 
Diam. bd : Periph. g X H, 
5 and ſo every where it will 
| ; be (according to the Method 
of Tndiviſibles, and by 12. 5.) as Diam. BD, 
to Periph. BCD, ſo is the triangle ABD, con- 
ſifting of thoſe parallel Diameters, to the 
Conic Superficies ABCD, conlifting of thoſe 
Peripheries, i. e. 5 BD 2 Feriph. BCD : 
AR « BD: Alex * _ Whence 


| K k 2 AX 


Hh Cali whoſe baſe is zEZ, and altitude 


pb. BCD 0 fry 
an will be equal. to the ſuper: 
ficies of the Cone; which is falſe and contra- 
ry to what was demonſtrated juſt now. For 


0 
— 
— 
* 


we demonſtrated that the ſuperficies of the 


Car. 2 bs = X Periph. | BCD 


In anſwering this Objection, we ſay, that 
the Method- of Indiviſibles, in the ſpeculation of 
Perimeters, and of Curve Surfaces, proceeds 
otherwiſe than in the ſpeculation of plane Sur- 
faces and ſolid Contents. It does indeed ſup- 
poſe that the Area of plane Figures conſiſt, 
as it were of parallel right lines, and the con- 
tents of ſolids of parallel Planes, and that 
their number may be expreſs'd by the altitude 
of the Figures: But it by no means ſuppoſes, 
that the Perimeters of plane figures conſiſt of 
points, or the ſuperficies of ſolids, of lines, the 
number of which may be expreſs'd by the al- 
titude of the figure. As for example, altho' 
the triangle ABD (in the laſt figure) conſiſts 
of lines parallel to BD, the number of which 
is expreſſed by the number of points in the 
perpendicular AK, that is, by the length of 
the perpengicular : Yet it would be abſuid to 
ſuppoſe that the line AB. confifts of points, 
whole number may be expreſs'd by the num-- 
ber of points in a leſs line AX. For altho' 
the right line 85 drawn thro? each infinitely 
imall part of AX, divide AB into as many 
infinitely ſmall. parts, yet thoſe parts are not 
of the ſame Denomination or Quality with 
the parts of AX, but ſomewhat greater than 
them 3 | fo that if the parts of AX be look'd 
upon as points, the parts of AB are not to be 
called points, but greater than points; and 
on the contrary, if the parts of AB be called 
* &%.. A points, 
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points, the parts of A are to be look'd upon 
as leſs than points, if it be | lawful to ſpeak 
ſo, For the points which are treated of in 
the Method of Indiviſibles are not abſolutely 
oints, but indefinitely ſmall parts, which u- 
urp the names of points, becauſe of the Afſini- 
ty. Since therefore points don't admit of great- 
er and lefs, the name of points is not art the 
ſame time to be attributed to the parts of diffe- 
rent magnitudes; conſequently tho” the number 
of the greater parts of AB may be expreſs'd by 
the number of the leſſer parts of AX, yet the 
number of points in AB can no ways ex- 
teſſed by the number of points in AX, (that is, 
y the number of parts in AX, equal to the 
number of parts in AB, which are called points.) 
The line AB has as many points as there are in 
it ſelf alone, or another line equal to it ſelf, nor 
can it be determin'd by any. other meaſure. Af 
ter the ſame manner, this method don't ſuppoſe 
the - conic Surface ABCD to conſiſt of as many 
parallel circumferences perpetually J 
from the vertex A, or decreaſing from the baſe 
BD, as there are points in the Axe AX; but ra- 
ther of as many thus increaſing or decreaſing as 
there are points in the ſide AB. For in the 
Revolution of the line AB about, the Axis AX, - 
(whereby the ſuperficies of the Cone is generated) 
every point in the line AB produces a circum- 
ference, and conlequently more circumferences 
are produced than the points contained in the. 
Axis AX. Therefore if you would extend the 
Method of Tudivifibles to the ſuperficies of ſolide, 
and luppole thoſe ſuperficies to conſiſt of paral- 
lel lines, you ought not to compute this by the 
parallel Areas conſtituting the ſolid, that is, not 
to number thoſe Areas by the altitude of the ſo- 
lid, but by other lines agreeahle to the condition 
of each figure. Which lines, in figures that are 
not irregular, may eaſily be determin'd: For in- 
72 Po ſtance, 
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A, nor by the ſide A „ (for 
the thing requir'd, would be wanting of the true 
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ſtance, in the equilateral Pyra. 


fſuppoſing that the lateral ſurface 

A - ' of the Pyramid conſiſts of Peri- 
meters of triangles, parallel to 
Sy the baſe BCD, theſe can neither 
be computed by the altitude 

by the former, 


Dimenſion, and by the latter tw exceed it,) 


but by the line AE drawn from the vertex A per- 


pendieular to the fide BC of the baſe; the reaſon 
of which is, that every —_ ſide of a Pyramid 
as ABC, conſiſts of parallel right lines computed 


by rhe altitude AE. After the ſame manner, 


ſuppoſing that the ſuperficies of the Hemiſphere 
0 Tl £5 £1 IT con ſiſt of peripheries 
of circles parallel to the 
baſe BCD, the number of 
them is not to be compu- 
D ted by the Axis AX, but 
by the Quadrantal Arc AB, 

- becauſe that every point of 
the Arc AD in revolving produces a circumfe- 
rence. And ſo any ſuperticies, whether plane ot 
curv'd, which is conceived to conſiſt of equidi- 
ſtant right or curv'd lines, is to be computed 
by a line W bong equidiſtant lines perpen- 
dicularly. For fince thoſe equidiſtant lines, in 
this Method of Indiviſibles, are not conſider'd ab 
ſolutely as lines having an infinitely ſmall breadth, 
which is the ſame with the breadth or thickneſs 
of the point deſcribing thoſe equidiſtant lines in 


o * 
— 
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their Circumvolution, and fince the ſame equi -— 
diſtant lines divide the line cutting them per- 
pendieularly into parts meaſuring its breadth, 


thoſe parts are to be look'd upon as ſuch ſort of 
points, and conſequently the number of equidi- 


tant lines, or the fum of thoſe breadths is to be 


computed by the number of points in the line 
cutting 


mid ABCD, whoſe Axe is AX, 


prey 


T ˙ ll os eels bt. SO 


fide AB cutting them perpen 


de divided into innumerable Pe 


the TAL 4 
eutting them perpendicularly, chat is, by t 
lengrh of that Ulle and not d a linz of = 
other length, for that will con iſt of mare or 


leſs points, - FR | 4 
Hence therefore in the ſpeculation of the ſu- | 
perficies of ſolids, the Method of Indivifibles „ — 


not unuſeful; hut rather very commodious, pro- 
vided it de rightly underſtood, and applied ac- 


cording te the Rule preſcrib'd. For by the 


help of it even theſe ſuperficies may be found, | 
if 0 be we have ſome convenient Data pre- 1 
[uppos'd, on which the reaſoning may be found- 1 


— 


ed. For inftance, we might by the help of it, 


inveſtigate the ſuperficies of « Cone, by rea- 


ſoning after this manner. 


exies of eir- 
cles þx parallel to che baſe BCD, the breadth 
of thoſe Peripheries taken together, make up the 

Siculsrly, and con- 
ſequently there will be as many Peripheries as 
there are points in the line AB, that is, their 
number may be expreſs'd by the number of 


If rheſuperficies of che cone Te 3610 I 


points in AB, or by its length. Wherefore, if f 
you draw perpendiculars equal to the Peripheries 3 


to every point of AB, a ſuperficies will be made 
out of thoſe perpendiculars equal to the ſuper- 
ficies of the Cone. But that ſupergies will be 


2 triangle whoſe heighth is AB, and baſe equal 


to the greateſt Periphery BDC, and fo the ſu- 
rficies of rhe Cone will be = 4 AB « Periph. = 
BDC, which concluſion agrees with the things 1 
laid down and demonſtrated by Aichimedes. | | 
After the ſame manner, if you take any right 
WS, - __ line 23 equal 0 


the quadrantal Arc 
AB of the Hemi- 
ſßphese (in pag. zog.) 
and to each ok its 
Npoints let the 
bei: 


endicu lars h etecte equal 0 the Radii 
perpe of parallel circles MOM paſſing thro' the 
correſponding: points M of that quadrantal Arc, 
the greateſt of which E let be equal to the Ra- 
dius BX of the baſe of the Hemiſphere: The 
a; 265 will contain the Radii of all the cir- 
cles of whoſe Peripheries the ſuperficies of the 
2 Hemilphete conſiſts. ': And if the perpendicular 
«©, Gd be erected equal to the eripheries 
MOM, BDB, there will be made the fi ure g 
8 ual to the fuperbcirs. of the Hemiſp ere. The 
dimenſion of Which figure if youfean by any 
means find, (as in this caſe you are td find the 
| Area of the figure, f). 'thence.you- will eaſily 
_ deduce the contentiof the: Saeed, the ſphere, 
agrecing to WHar ou may . ROY law- 
ful realoning, Which Gb regen, 1 hin 
. Wil Il. Hake eee 39 . 


7 
% 14 7 1.8 
* NY \ 


eee 5 WH 7 5. 
2 5 
5 23 a. try” #: 2 AS * 

- 14 of 


i „ > 4 
* 


+" ot e [Fan QA i; 

T the Hand and ben in Bar- 
FN bican. are Taught, ; Writing, 
Common and Merchants/Accounts, 
after that well approved Method of 
Mr. Normanſel, Algebꝛa, Geometry, 
Mealuring, Jurveying, Gauging, Na- 
bigation and Dialing, with other 
Bie of the Mathematicks, alſo the 

le of the Globes, Maps, and other 
Inſtruments, -þ 
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